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TO THE 
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Few publications in DescriptiFC Anatomy have ob- 
tained a higher or better deserved reputation than the 
late Dr. Flood'^ " Surgical Anatomy of the Arteries." 
The first having been altogether exhausted^ I have 
been induced to prepare for publication a new edition 
of the work. Notwithstanding the high opinion en- 
tertained of the original^ I have thought that much might 
be done towards rendering it still more acceptable to 
the student : I have accordingly made such alterations in 
it as I conceived were most likely to effect this object It 
will be seen, therefore, on a comparison with the original 
publication, that the present contains many most important 
additions; amongst these we may refer to the Anatomy of 
the Heart — of the Arteria Innominatar- of the Subclavian 
Arteries, and the operations performed on these trunks ;— • 
of the Axilla and the Axillary Artery; — the Operations 
on the Brachial Artery, and tlie cure of Aneurism of this 
vessel by compression; — to the Circulation of the 
Blood in the Liver, and in the Kidneys, — to the Iliac 
Arteries and the o|)erations upon these important ves- 
sels and their branches ; and to lYie IBemot^ ktXerj >^^' 



IV PREFACE. 

I have attempted to lay before the student such 
plans of treatment as have been lately adopted for the 
cure of Aneurisms of the larger vessels. The operation 
which consists in the application of a ligature on the 
vessel at the distal side of the aneurismal tumour, has 
been considered, and cases are detailed in which it 
has been performed. The mode of treating Aneu- 
rism of the Popliteal Artery, by means of compres- 
sion made on the Femoral Artery between the aneurism 
and the heart, has been also noticed ; and the history 
of the treatment, so successful in this country, has been 
introduced to the attention of the student. 

It will be seen also that the details of the descriptive 
Anatomy of the Arteries have been relieved by the intro- 
duction of such physiological and practical observations 
as, it is hoped, will prove both interesting and useful to 
the student In preparing this edition, I have been 
influenced by the desire of presenting to the student, 
as his companion in the most important branch of his 
professional studies, a work, which I have endeavoured 
to render comprehensive without being voluminous; 
whilst at the same time I have studied to make it as 
concise as is compatible with clearness and simplicity. 

JOHN H. POWER. 
95, Harcourt'9treetf 
November, 1849. 
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ANATOMY OF THE HEART 
AND ARTERIES. 



DESCRIPTIVE ANATOMY OF THE HEART. 

In order to expose the heart, together with the great vessels 
arising from it, the student is recommended to make the fol- 
lowing dissection ; — the second, third, fourth, and fifth ribs 
should be sawn through a little in front of their centres, and 
the cartilage of the first rib on each side divided. By raising 
the sternum and anterior fragments of the divided ribs, we 
can detach the soft parts from their posterior surfaces, taking 
care not to injure the mammary arteries that descend behind 
the cartilages of the ribs. The sternum may now be divided 
transversely at its inferior part, and forcibly thrown back on 
the front of the neck ; the pericardium or surrounding, en- 
velope of the heart will be then exposed. 

The pericardium is a fibro-serous bag, which encloses the 
heart and portions of the great vessels entering into and issu:- 
ing from it : its form is that of a cone, the apex of which 
corresponds to the large vessels over which its fibrous or 
exterior coat is lost, by becoming continuous with their exter- 
nal tunic. The base rests on the tendon of the diaphragm, to 
which it adheres firmly, and also on a small triangular portion 
of the left muscle of the diaphragm, to which its adhesion is 
less intimate. In the foetus, indeed, it may be readily dis- 
sected from both. 

The sides of the pericardium are connected to the pleurae, 
the phrenic nerve being interposed on the left side. The pos- 
terior surface lies in front of the posterior mediastinum, and 
rests on the oesophagus and descending aorta; while the 
anterior surface is covered by the thymus gland, sternum, 
and lungs. By cutting into the front of the pericardium, we 
expose the internal or serous layer, which consists of two 
portions; one of them lines the interior oClVka ^\^>iSi\^'»., 
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5S FEBICAUDIUM. — HEART. 

while the oUier embraces the heart. These two portions are 
rendered perfectly continuous, first, bj a cylindncal sheath, 
which encloses within it both the aorta and pulmonary artery ; 
and, secondly, by sheaths or processes of the membrane, which 
cover, (without entirely embracing,) the two venae cavae and 
four pulmonary veins. These two portions of the serous layer, 
taken together, are perfectly continuous with each other, and 
constitute a completely shut sac, so that the vessels going to, 
or issuing from the heart, do not pierce, but are only more or 
less covered by it. 

When the pericardium has been opened, the following parts 
will be exposed : — the anterior superior surface of the heart, 
the two venaB cavae, the aorta, the pulmonary artery, the right 
auricular appendix, and the tip of the left auricular appendix. 
The left auricle is concealed by the large vessels. 



Oeneral description of the Heart. 

The heart is a hollow muscular organ of a somewhat conical 
form, consisting of four chambers united into an individual 
mass ; two of these are called the auricles, the other two the 
ventricles. The apex of the heart is formed (in the adult) by 
the extremity of the left ventricle; and looks downwards, 
forwards, and to the left side, towards the interval between 
the fifth and sixth ribs : in many subjects it is curved a little 
backwards. The base is turned upwards, backwards, and to 
the right side, and corresponds to the right side of the fifth, 
sixth, seventh, and, sometimes, partly to the eighth dorsal 
Tertebra, The posterior inferior surface is flat and triangular, 
and the anterior superior surface convex and more extensive : 
these surfaces are separated by two margins : the anterior 
margin is thin, and looks downwards, forwards, and to the 
right side : the posterior margin, which is shorter but con- 
siderably thicker, looks in the opposite direction. 

The chief bulk of the heart is formed by the ventricles, 
j^articularly by the left ; and the auricles seem like appendages 
situated at its base. 

External appearance of the Auricles considered as an indi- 
vidual mass.— The auricles are situated at the posterior part 
of the base of the ventricles, and form a crescentic mass, one 
<jf the surfaces of which is concave, looks upwards and forwards, 
and embraces the aorta and pulmonarjr artery : this surface 
forms about three ^fourths of a circle, and lies on a plane far 
behind the anterior surface of the ventricles. The opposite 
surface is convex, looks downwards and backwards, and is 
eoniinuoMS with the inferior surface of the ventricles. It 
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presentfl, moreoyei*, a groove, corresponding to the septum of- 
the auricles, and continuous with a similar groove on the in- 
ferior surface of the ventricles. At the right side of the 
groove we ohserve the entrance of the inferior vena cava ; and 
lower down, that of the coronary vein. A third surface o£ 
the auricular mass looks downwards and forwards, and i^ 
united to the base of the ventricles, with which it communi- 
cates by the auriculo-ventricular openings. The remaining 
surface looks upwards and backwards ; it forms the highest 
part of the heart, and presents the continuation of the groove 
corresponding to the septum of the auricles : on the left side 
of the groove it presents the orifices of the pulmonary veins, 
and on its right side the opening of the superior cava. Lastly, . 
the right and left extremities of this crescentic mass advance 
on either side, embracing the aorta and pulmonary artery, 
and constituting the appendices of the auricles. 

External appearance of the Ventricles, considered as an in- 
dividual mass, — ^The ventricles form a conical mass, the apex 
of which is directed downwards, forwards, and to the left side ; 
the base upwards, backwards, and to the right side. 

The anterior superior surface of this mass is convex, and 
presents a fissure which runs from the base to the right side 
of the apex ; this fissure lodges the anterior coronary artery 
and a quantity of fat, and divides the anterior surface into a 
right and left portion. The left portion is formed by the an- 
terior surface of the left ventricle ; and the right portion, 
considerably more extensive, is formed by the anterior surface 
of the right ventricle. In this latter situatibn. Dr. BaiUie 
lias described a white opaque spot, like a thickening of the 
serous layer covering the heart : it is sometimes not broader 
than a six-pence ; at other times as broad as a crown-piece ; 
"it is so very common, that it can hardly be considered as 
a disease."* 

The posterior inferior surface of the ventricular mass, which 
is less extensive than the superior, is nearly plane, and rests 
on the superior surface of the diaphragm, with the intervention 
of the base of the pericardium. A fissure, running from the 
base to the right side of the apex, and lodging the coronary 
vein and posterior coronary artery and some fat, divides this 
surface into two unequal portions ; the more extensive of which 
belongs to the left ventricle, and the remainder to the right.. . 
The anterior margin of this mass is thin, and longer than the 
posterior : the posterior margin is thick and convex, and is 
partly lodged in a depression of the left lung : the apex is 
formed in the adult entirely by the left ventricle, and the base . 

*BalUe*s Morbid Anatomy, b;f y7aTdTo^>'^. M.. 
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presents for examination the following appearances : — anterior- 
ly, a ftmnel-shaped projection of the right ventricle upwards, 
termed the infundibttium, from which arises the pulmonary 
artery : on a posterior plane, concealed by the infundibulum, 
and more to the right side than the orifice of the pulmonary 
artery, is the origin of the aorta from the base of the left 
ventricle. Behind these two orifices the base of the ventricular 
mass presents a circular fissure, circumscribing that portion of 
it which corresponds to the auricles : this fissure is very deep 
posteriorly : lastly, the base of the ventricular mass is cut 
obliquely downwards and backwards at the expense of the 
posterior inferior surface, which is consequently shorter than 
the anterior sui)erior surface. 

Having thus described the external appearance of the heart, 
we may now proceed to consider individually its chambers, 
which are, as we have already observed, four in number : two 
auricles and two ventricles. 

The Right Auricle has the form of the segment of an ovoid, 
and presents for examination three walls and two extremities : 
the external wall is easily defined, as it is formed by all 
that portion of the right auricle wWch can be seen without 
cutting into its interior ; it is convex, and applied to the ex- 
ternal part of the pericardium : it presents several dark lines 
corresponding to the intervals between the musculi pectinati, 
to be described hereafter. In order to see the internal surface 
of the auricle, we should make two incisions ; one in a vertical 
direction through the front of the auricle, connecting the 
orifices of the superior and inferior venae cavas ; the other in 
a horizontal direction, commencing beneath the right auricular 
appendix, and terminatmg in the superior extremity of the 
preceding incision. In tfis manner a triangular fiap will be 
formed out of the external wall of the auricle ; and we will 
now have an opportimity of examining the structure of this 
wall : its muscular fibres are arranged in fasciculi, somewhat 
resembling the teeth of a comb ; they have been therefore 
termed the musculi pectinati : in the intervals between these 
£Eisciculi, the lining membrane of the interior of the auricle, 
and the serous membrane covering the heart, are almost in 
immediate contact. Lastly, a tubercle has been described as 
projecting from the back part of the outer wall into the auricle , 
called the tuberculum Loweri. If we examine the entrance of 
the great veins into the auricle, we will observe that the supe- 
rior cava passes downwards, forwards, and to the left side : and 
the inferior cava, upwards, backwards, and to the left side : we 
can readily understand, therefore, that the portion of the auri- 
cle between their orifices must of necessity be salient towards 
the interior of this cavity ; this projecting part of the auricle 
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between the opening of these two great veins constitutes the 
tubercle of Lower. The use ascribed to it, is, to direct the 
blood towards the centre of the auricle, and thus prevent 
the currents of the superior and inferior cavss from directly 
opposing each other. 

The internal wall is the septum between the two auricles ; 
it is obliquely situated, so that its right surface, which we 
are now examining, looks also a little forwards. In its lower 
part it presents a remarkable oval depression, termed the fossa 
ovalis : this fossa is bounded by two piUars ; one situated poE^- 
teriorly and to the right side, the other anteriorly and to the 
left. The anterior is much stronger than the posterior; it 
separates the fossa ovalis from the opening of the coronary 
vein, and gives attachment to the left comu of the great 
Eustachian valve : they are continuous superiorly, so as to 
form an arch over the fossa ovalis, which has sJso received 
the name of the annulus Vieussenii, That portion of the in- 
ner wall included between these pillars, and which is, properly 
speaking, the floor of the fossa ovalis, forms a valvular pro* 
vision between the two auricles, the upper part of which 
projects into the left auricle above the level of the junction 
of the pillars of the fossa ovsdis, and forms an arch, the con- 
cavity of which is directed upwards ; this can be seen only 
from the left auricle. Before the second month of intra-uter-r 
ine life, this valve does not exist : at the end of the second 
month, it makes its first appearance ; and at the ^ seventh 
month, its superior margin ascends sufficiejitly high into the 
left auricle to close the direct aperture of communication ; there 
is however, at this period, an oblique passage left between the 
two auricles. In the adult, the foramen is usually, but not in- 
variably, closed by the adherence of the upper edge of the valve, 
to that surface of the annulus of Vieussens which looks towards 
the left auricle. Connected with the anterior pillar of the fossae 
ovalis, may be observed the great Eustachian valve : this valve 
has a crescentic form. : its superior or left comu is attached 
to the anterior piUar of the fossa ovalis : its inferior or right 
comu is first imited to the anterior wall of the orifice of the 
inferior cava, and then sends an expansion in front of this 
opening towatrds its right margin. It has two margins ; one is 
concave and free, and looks towards the right shoulder , the 
other is convex, attached to the auricle and its junction with 
the inferior vena cava, and looks in the opposite direction. 
Superiorly, and to the left side, this v^ve separates the fossa 
ovalis from the orifice of the coronary vein ; and inferiorly 
it separates the orifices of the coronary vein and inferior cava. 
The great Eustachian vidve is large in proportion in the young 
foetus, but it gradually diminishes as the ^si^^ ^i >i?CL^ l<sraasss&^ 
ovale increases. The leaser Eustachian Dol«e,N«iTV]2^T?M3«s««s^ 
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or valve of the coronaiy vein, is a small duplicature of the lining 
membrane; it arises below the anterior attachment of the 
greater Eustachian valve, and, separating from it as it des- 
c^ids, turns underneath the orifice of the coronary vein, and 
becomes attached to the margin of the right auriculo-ventri- 
cular opening. The anterior wall of the auricle looks towards 
the right ventricle, t. e. downwards and forwards : in it we 
observe the right aorieulo-ventricular opening, the long axis 
ti which is <Srected from before backwards. The superior 
^extremity of the right auricle presents to our notice the right 
Auricular appendix, and the opening of the superior vena cava : 
the right auricular appendix is triangular in its form, and 
situat^ between the aorta and right ventricle: its base is 
etmtinnous with the auricle, without any line of demarcation ; 
its apex is turned transversely towards the left side : posteriorly 
it is concave, and embraces the aorta $ and anteriorly it cor- 
respcmds to the pericardium ; its interior is strongly marked 
by musculi pectinati. The superior cava takes a direction 
downwards, forwards, and to the left side : its orifice is situa- 
ted on a plane anterior to that of the inferior cava : two pro- 
minent muscular bands bound this opening : one of them sepa- 
nites it from the orifice of the inferior cava ; the other, not so 
WeU marked, is situated on the left side, and separates the 
anAce of the vein from the auricular appendix. The inferior 
eMremity of the right auricle presents the orifices of the infe- 
rior cava and coronary vein. The inferior cava, in approach- 
ing the heart, tal^es a direction upwards, backwards, and to 
the left nde : at first it ascends almost perpendicularly ; and 
then assuming a more horizontal direction, turns abruptly into 
the auricle, immediately before which it frequently presents a 
dilatation. Its orifice is larger than that of the superior cava, 
and is situated on a plane posterior to it : it likewise differs 
£rom it in Its relation to the Eustachian valve. 

A number of minute openings on the surface of the auricle 
have been described as the orifices of what are termed venee 
TkehesiantB : it is by no means c^tain that they are the ori- 
fices of vessels. 

The Left Auricle has somewhat the form of a four-sided 
pyramid ; the base of which is the septum auricularum, while 
the sides converge externally, and at the left side, so as to be 
continuous with each other. The anterior wall looks somewhat 
downwards ; it corresponds to the left ventricle, and presents 
the left auriculo-ventricular opening : the posterior wall looks 
a little upwards, and near the right and left angles of its upper 
portion receives the four pulmonary veins : the superior wall 
looks a litUe forwards; it gives off the auricular appendix, 
betiod wbicb croaaeB the kit puhnonttry axt^ty . LaaUy, the 
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inferior wall is smooth, and forms with the posterior, waU, a 
continuoiis convex sor&oe^ which oorresponds, with the inter- 
position of the perica^um, to the cesophagos and descending 
aorta. 

In order to see the interior of the left auricle, an incision 
should be made vertically through its posterior and superior 
walls, so as to separate the pulmonary veins of the right and 
left sides. We now observe that the septum of the auricles is 
convex towards the left side: in the foetus it presents the 
valve already described in connexion with the fossa ovalis ; but 
in the adult it is by no means so distinctly marked. The 
auriculo-ventricular opening in its anterior widl is smaller than 
that on the right side, and its long axis is directed somewhat 
transversely. The su^^or waU presents the orifice of the 
auricular appendix, which is much smoother internally than 
tiiat on the left side : and lastly, the posterior wall receives, 
superiorly the four pulmonary veins, the orifices oi which are 
unprovided with valves : sometimes the two veins of the left 
side have a common opening : but when there are four, the 
two inferior veins have the Urger openings, and the two left 
veins are nearer than the two right. From the above account 
it appears that there are seven openings into the left auricle 
in the foBtus, imd six in the adult. The interior of the left 
anride, with the exception of its appendix, is destitute of 
muscuU pectinati ; it is therefore smoother than the interior of 
the right auricle ; it is also stronger in its muscular structure, 
and its capacity is about one-fifth less. 

The Right Ventricle has the form of a cone, one side of 
which has been hollowed out to accommodate tiie convexity of 
the left ventricle. Its apex is turned in the same direction as 
the apex of the heart; but, in the adult, does not extend so 
low. Its base presents, anteriorly, and to the left side, a fun- 
nel-shaped pouch, called the in/undibulum, ftoia which the pul- 
monary artery arises ; and, posteriorly, the opening into the ^ 
right auricle : between these two openings it corresponds to ' 
the origin of the aorta. In order to expose its interior, an in- 
cision should be made into it, in the direction oi the axis of 
the heart, and close to the septum ventriculorum. 

The internal surfta^e of the right ventricle is exceedingly 
rough from the development of a number of muscular promi- 
nences, termed the carneiB columns : of these there are three 
orders : those of the first order are attached by botii extremi- 
ties, and by one side, to the ventricle ; those of the second, are 
attached by their two extremities; and those of ti^ third 
order are attached by only one extremity to the ventricle, the 
other being connected, through the medium <^ tendlc^srai!^ 
chords (chordtB tendineesjt to the vaXvea ot 1»ii^ vraxv^^^-^^^^aK.- 
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cular opening. The two first are supposed to be for the pur- 
pose of mixing the blood more completely ; but those of the 
third order, contracting at the same time with the ventricle, 
prevent the blood from forcing back the valves into the auri- 
cle. That portion of the interior of the ventricle which forms 
the Infundibulum, is exceedingly smooth, in order to facilitate 
the flow of blood into the pulmonary artery. The right auri- 
culO'Ventricular opening is seen at the base of the ventricle, 
posteriorly, and about an inch to the right of the orifice of the 
pulmonary artery: it is circular when the blood is passing 
through, but elliptical at other times. Surrounding this open- 
ing are seen three triangular folds of the lining membrane, 
which constitute the tricuspid valve. This valve is divided 
into three portions; the anterior, which corresponds to the 
anterior waU of the right ventricle ; the posterior, which cor- 
responds to the septum ventriculorum ; and the left division 
which looks towards the opening of the pulmonary artery : 
this last is the largest portion of the valve, and is called the 
valvular septum of Lieutaud : it is supposed to be of use in 
preventing any of the blood fiowing from the right auricle, 
from getting directly into the pulmonary artery, until it has 
first filled the right ventricle : by this arrangement the blood 
becomes subject to the entire force of the right ventricle, in 
order to its propulsion through the pulmonary vessels. The 
auricular sur&ce of the tricuspid valve is extremely smooth, 
for the purpose of facilitating the fiow of blood into the ven- 
tricle ; whilst the surface which corresponds to the walls of 
the ventricle, is remarkably rough, from the prominences 
formed by the chordae tendineae. To the margins of these 
valves the chordae tendineae are attached, and afterwards be- 
oome spread out, so as to form a strong fibrous expansion 
between the foldings of the lining membrane which form each 
division of the valve : they are ultimately lost by becoming 
continuous with the zona tendinosa surrounding the base of 
' the ventricle. The tricuspid valve prevents the blood from 
returning into the auricle, when the ventricle contracts to ex- 
pel it into the pulmonary artery. In the fourth Number of 
the Guy's Hospital Reports, Mr. King adverts to the fact stated 
by John Hunter, namely, **that the valves in the right side 
of the heart do not so perfectly perform their duty as those of 
the left." Mr. King calls the septum of the ventricles the 
solid wall of the right ventricle : and its anterior, he calls the 
yielding wail. Between these two walls he describes a muscu- 
lar band, as stretching across the area of the right ventricle ; 
he calls this the moderator band, and believes it to be of use 
in limiting distension of this cavity. Of the three divisions 
of the tricuspid valve, he describes two, viz. what he calls the 
anterior cartaiD, and the right curtaan, as being attached to 
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the fleshy columns which are fixed in the yielding wall. From 
this mechanism he concludes, that when from sudden reple- 
tion, exertion, exposure to cold, or impeded respiration, a dis • 
tension occurs in the great veins and right side of the heart, 
the yielding wall will carry the valves partly away from one 
another, and by such separation will prevent the injurious 
effects of over distension, by producing the necessary amount 
of r^urgitation from the right ventricle into the right auricle 
and great veins. To this valvular apparatus, which guards 
the right auriculo-ventricular opening, Mr. King ^ves the 
name of the safety-valve. By the tendinous zone is meant 
the whitish ring that bounds the auriculo-ventricular opening : 
as there is a smiilar one on the left side, we shall consider 
both at the same time. 

The Left Ventricle. This cavity also is of a conical form : 
its apex constitutes, in the adult, the apex of the heart : and 
its base has an arterial, and an auricular opening. The inte- 
rior of the left ventricle may be exposed by an incision similar 
to that recommended for exposing the right : the arterial open- 
ing thus exposed, will be found in front of the auriculo- ventri- 
cular aperture, and a little to its right side. The auriculo^ 
ventricular opening is guarded by two laminae, which constitute 
the mitral valve of Vesalius. The anterior lamina of this valve 
is much larger than the posterior, and has also been termed the 
valvular septum of Lieutaud ; that anatomist supposed that it 
was applied to the orifice of ^e aorta, while the ventricle was 
filling : this appears possible, as the aortic opening is in front 
of the auriculo-veiftricular, and only the thickness of the valve 
distant from it. 

The tendinous zones are composed of pale tendinous fibres \ 
they have the same form as the auriculo- ventricular openings, 
which they surround ; and they receive and are continuous 
with those expansions of the chordae tendinese, which are placed 
between the laminae of the endocardium composing the mitral 
and tricuspid valves, and which add considerably to their 
strength. The endocardium, or lining membrane, is thicker 
where it covers the zonae tendinosae than in other situations. 

According to Bouillaud, the cavity of each ventricle is com- 
posed of two very distinct regions, one, communicating with 
the corresponding auricle, and the other with the artery aris- 
ing from its base ; and these two portions are not constituted 
exactly alike in the right and left sides. In the right ventricle^ 
the arterial portion is united with the auricular portion, by 
means of an angle projecting into the ventricle, the sinus of 
which is, consequently turned upwards, embracixL^ iVi^ «KR^a.. 
In the left ventricle the arterial and a\\x\e\]k\»x ic^^<5"QA «t^ 
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very nearljr parallel to each other, so that their axes ap- 
proach one another as they proceed from the base to the 
apex of this cayity. They are separated by the anterior 
lamina of the mitral yalve, and by two large fleshy columns, 
which go to be inserted into it by means of numerous tendons. 
Inferior, posterior, and a little to the left of this septum, is the 
auricular region of the yentride ; and superior, anterior, and 
internal to it, is the arterial or aortic portion. These two re- 
gions communicate with each other fredy at the interral be- 
tween the two large columns above mentioned. It is in the 
auricular region of the ventricle that we principally find the 
fleshy colunms ; in fact, a large portion of the arterial region 
is altogether destitute of them; and the same remark will 
apply to the right ventricle: those that are found here are 
small and interliu^, and are not, like the large ones, inserted 
into the valves. The left ventricle contains fewer camess 
columnae than the right ; they are, however, more voluminous. 

Relative capacities of the Cavities. Each of the four cavities 
of the heart is capable of containing about two ounces of blood. 
The ventricles are supposed to contain a little more Uian the 
auricles. The right auricle and right ventricle are somewhat 
larger in their capacities than the cavities of the left side ; 
anatomists are not, however, fully agreed upon this point. 

The weight of the heart is estimated at about from eight to 
ten ounces. 

Structure of the Heart. 

The heart is essentially composed of muscular fibres, covered 
on the outside by the serous layer of the pericardium, and on 
tiie inside by the endocardium, whick is continuous with the 
lining membrane of the arteries and veins* It has been ascer- 
tain^ by Miiller, that the primitive fasciculi of the muscular 
structure of the heart, present the transverse striae or cross 
markings which are seen uxK)n the primitive fibrils of the vo- 
luntary muscles. There also enter into the composition of the 
heart, tendon, arteries, veins, nerves, and absorbents ; it is 
said to possess little or no cellular tissue. 

The muscular fibres of the Heart may be traced, first in the 
ventricles, and afterwards in the auricles. In order to prepare 
the heart for examination of its muscular fibres, it should be 
hardened by maceration in idcohol, or by boiling : its external 
and internal membranes may be then cautiously raised, and 
the different layers of muscular fibres examined, commencing 
with those most internal, and following carefully the course of 
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First ; — in each of the ventricles we find a proper set of fibres 
arranged so as to form a small conical sac, open at both extre- 
mities, the inferior opening being much the smaller : these may 
be termed ventricular sacs. In addition to the proper fibres, 
the Tentricles have also a common set, which cover and unite 
the proper ones, and inferiorlj at the apex of the heart become 
inflected and penetrate the small apertures above mentioned, 
in the ventricular sacs, on the internal surface of which thejr 
are expanded. They have been represented as forming six 
sets of layers in the left ventricle, and three in the right ; the 
fibres do not confine themselves to particular planes : but the 
planes mutually penetrate each other, and are moreover united 
by fibres reciprocally detached one to the other. The superfi» 
cial fibres proceed spirally from the base to the apex ; those on 
the anterior surface incline from right to left, and those on the 
posterior surface from left to right. Having arrived at the 
apex of the heart, they are inflected, as already observed, to- 
wards its interior, and therefore present in this situation, when 
the pericardium has been carefully dissected off, the appearance 
of a star, the rays of which are not straight, but curved. The 
inflected superficial fibres penetrate the openings in the ventri- 
Gular sacs, and therefore both ventricles may be penetrated at 
the apex of the heart, without dividing the fibres. In the in- 
terior of the ventricles, some of the infiected fibres ascend 
from the apex on the interior of l^e same wall upon which 
they had descended in passing downwards from the base: 
others ascend on the opposite wall ; and a third set terminate 
in the cameee oolumnse. Secondly ; — in each of the auricles the 
proper fibres arise frt)m tiie tendinous zones : on the left side 
some of them assume a circular arrangement in the vicinity of 
the auriculo-ventricular openings, and numerous oblique btuids 
proceed from the same origin in various directions • one passes 
between the appendix and left pulmonary veins ; another fills 
the interval between the pulmonary veins of the right and left 
sides, and others between the pulmonary veins of the same 
side, forming a border for their orifices, independently of which 
the orifices seem specially provided with proper sphincters. 
On the right side, the part of the auricle corresponding to the 
junction of the superior and inferior cavse, has no muscular 
fibres except a small band on the right side of the orifice of the 
superior cava. In the rest of the auricle we distinguish two 
principal muscular bands, one embracing, in a circular man- 
ner, the right auriculo-ventricular opening ; and the other de- 
scending from the interval between the right auricular appendix 
and superior cava, to terminate on the right side of the inferior 
cava. Between these two bands the muscular fibres are ar- 
ranged in a fasciculated manner, con&tlt^^^*^ ^^ xsi^ais^^ 
pectinati. 
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The superficial fibres of the auricles constitute a thin layer, 
passing transversely from one auricle to another, and arising 
and terminating in the tendinous zones. 

From the above account, it follows that the right and left 
sides of the heart may be separated from each other by division 
of the common fibres, leaving the proper fibres uninjured. 
For this purpose an incision should be made with caution 
through the anterior fibres of the ventricles, parallel to the 
anterior fissure of the heart, and then the right and left sacs, 
above described, constituted by the proper fibres, may be se- 
parated with the finger. In order to separate the auricles, the 
incision should be made parallel to their posterior median fis- 
sure, and still greater caution is necessary here than in the 
separation of the ventricles. I have hitherto spoken of the 
ventricular sacs as having a conical form : this is strictly true 
of the left side, all parts of the exterior of the left sac being 
convex; but on the right side, the part of the sac which is 
applied to the left ventricle is concave. Now the reverse oc- 
curs in the auricles, the right presenting a convexity which 
is received into the concavity of the left. 

Mr. Searle remarks, that " the fibres of the heart are not 
connected together by cellular tissue, as are those of other 
muscles, but by an interlacement which in some parts is very 
intricate, and in others scarcely perceptible.' At the entire 
boundary of the right ventricle they decussate, and become 
greatly intermixed ; at the apex and base of the left ventricle 
they twist sharply round each other, and so become strongly 
embraced, but in general the interlacement is so slight that 
they appear to run in parallel lines. Whether a mere fasci- 
culus, or a considerable mass of this last description of fibres, 
be split in the direction of the fibres, a number of delicate 
parallel fibres will present themselves, some being stretched 
across the bottom of the fissure, perfectly clean and free from 
any connecting medium whatever; and although some must 
necessarily be broken, yet these are so few that they do not 
attract attention unless sought for. The disposition of the 
fibres varies in different parts of the heart, forming parallel 
lines, angles, decussations, flat and spiral twists. The fibres 
are arranged in fasciculi, bands, layers, and a rope, which are 
so entwined together as to form the two chambers called the 
right and left ventricles. These are lined with their internal 
proper membrane. The fasciculi contribute to the formation 
of tiie bands. By tracing the fibres in bands, we are enabled 
to develop the formation of the ventricles in a progressive and 
systematic manner. The bands spring from a mass of fibres 
which forms the apicial part (the apex) of the left ventricle, and 
which in winding round, just above the apex of the heart, sepa- 
j:Bte0 into two bands to form the liglvt ventxicle* The average 
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width of the bands is not less than a third of the extent be- 
tween the apex and base of the left yentricle. A considerable 
mass of fibres may be exposed winding just above the apex ; 
at the septum it splits into two bands ; the one a short hand, 
encircles spirally both ventricles, one half round the right, the 
other half round the left ventricle. The second, or longer hand, 
describes two circles ; it first passes through the septum, round 
the left ventricle ; it secondly passes round the base, and in- 
cludes both ventricles in its circuit. The fibres of this band, 
in forming the brim of the left ventricle, make a sharp twist 
like those of a rope, by which means they become the inner 
fibres of this chamber, and expand into a layer which enters 
largely into the formation of that mass which has already been 
described as forming the apex of the left ventricle, and divid- 
ing into the two bands. Thus the principal band, although it 
receives several increments of fibres, has no complete beginning 
nor ending, a considerable portion of it originating and terznjU 
nating in itself. 

** The septum of the ventricles is composed of three layers ; 
a left, a middle, and a right layer. The two former properly 
belong to the left ventricle ; and the last, or right layer, ex- 
clusively pertains to the right ventricle. The two former are 
composed of the primitive mass of fibres derived from the rope 
already alluded to as forming the brim of the left ventricle, 
and the carnese columns of the same ventricle. The last, or 
right layer of the septum, has not the same origin as the two 
former have ; its fibres arise from the root and lower margin 
of the valve of that section of the aorta which pertains to the 
right ventricle, from that part of the root of the pulmonary 
artery contiguous to the aorta, and from the cameae columnse 
of the right surface of the septimi." 

'*It appears from the patient and laborious investigations of 
Mr. Searle, that the great mass of the fibres of the heart are' 
arranged in a spiral direction, that many of them take a single 
curve, so as to surround both ventricles ; that others dip into 
the septum and form a double curve, one surrounding the right 
ventricle, the other the left ; whilst several others penetrate 
from the exterior into the apex, and become continuous with 
the carnese columnaB in the interior of the ventricles," — Todd^s 
Cyclopcedia, p. 619. 

The spiral course taken by the fibres of the ventricles, and 
the continuity of the external with the internal fibres of those 
cavities, were known long ago to Winslow, Lancisi, Lower and 
Gerdy. 

Tke Endocardium, 

Is a pale transparent membrane, much more attenuated tbaxL 
the serous membranes, which, howe\ei, it ^Xiwi^^ x<ss&\s^- 
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bles. Its free exaiace is highly polished and glistening; it» 
attached surface is united to the subjacent tendinous and mus- 
cular structures, by yery fine cellular tissue, which is often 
found thickened and altered by disease, particularly at the left 
side. The endocardium is thicker in the left cavities of the 
heart than in the right, and thickest opposite the auriculo- 
ventricular and arterial orifices, in which situations it is often 
fbund morbidly thick and rough, in consequence of chronic 
inflammation. 

The Arteries of the heart are two in number, yiz. the posterior 
and anterior. 

The posterior, or right coronary artery, arises from the aorta, 
above the margin of one of the semilunar valves ; and after 
communicating with the left coronary behind the pulmonary 
artery, proceeds outwards in the groove between the right au- 
ricle and right ventricle. Having reached the inferior surface 
of the hearty it divides into two branches; one of which con- 
tinues in the same groove, and winding round the base of the 
heart, anastomoses with the left coronary artery ; it supplies 
the right auricle and ventricle : the second, from its size appears 
the continued trunk : it descends in the groove on the inferior 
surface of the heart, along the septum ventriculorum, supplies 
both ventricles, and near the apex of the heart anastomoses with 
the left coronary. The branches of the right coronary, before 
its division, are the following: first, auricular branches, five 
or six in number, which supply the right auricle, the septum 
auricularum, and the parietes of the venae cavae ; secondly, 
ventricular branches, much larger, which are distributed to 
the right ventricle ; some of these descend on the superior sur- 
face of the heart, others on the inferior, and one along its right 
or thin margin. 

The anterior, or left coronary artery, smaller than the right, 
arises from the aorta, above tne margin of one of the semilu- 
nar valves ; it then proceeds to the left, till it escapes from 
beneath the pulmonary artery and divides into a superior and 
inferior branch. The superior winds round the base of the 
heart in the groove between the left auricle and left ventricle, 
concealed by the coronary vein, and anastomoses with the 
right coronary artery s in this course its branches are distri- 
buted principally to the left ventricle ; others go to the left 
auricle and the pulmonary veins. The inferior branch is the' 
larger ; it descends on the superior surface of the heart, in the 
groove between the two ventricles. Its first branches ramify 
on the commencement of the aorta and pulmonary artery ; the 
rest are distributed to the ventricles, principally to the left. 

The vetMs of the heart are the greater and lesser coronary : 
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the great coronary vein commences at the apex of the heart, 
and ascends through the anterior fissure, gradually increasing, 
in size. Having arrived at the hase of tiie ventricles, it quits 
the coronary artery, and turns off at a right angle to the left 
side. In this manner it gets into the groove which separates 
the left auricle from the lefb ventricle, and having thus arriv^ 
at the inferior surface of the heart, it opens into the posterior 
inferior part of the right auricle, as already described. Imme-i 
diately before its termination, this vein presents a remarkable 
ampulla or dilatation. In the ascending part of its course it 
receives branches from the septum ventriculorum, and from 
the right and left ventricles ; and during its transverse direc- 
tion it receives descending branches from the auricle, and 
ascending and larger branches from the ventricle, one of 
which runs along the left margin of the heart. In its ampulla 
usually terminates a branch that ascends through the inferior 
interventricular fissure, and another that crossed from right to 
left between the right auricle and right ventricle. This vein 
has no valves, except the lesser Eustachian valve, already de^ 
scribed as situated at its opening into the auricle. 

The lesser coronary veins open separately into the inferior 
p^ of the right auricle. Among them we need only notice 
a small one that descends from the infiindibulum of the right 
ventricle, and another the vena Galeni, which ascends along 
the anterior margin of the heart. 

Varieties. — ^The coronary vein has been seen to enter into 
the left auricle (Jefirayj on the Fatal Heart) ; and Lecat re* 
lates a case in which it opened into the leu subclavian vein 
(Mdm, de VAcad, des Sciences, 1738). 

The Nerves of the heart are principally derived from the 
cervical ganglia of the sympathetic nerve ; the remainder 
proceed from the pneumogastric and recurrent nerves : they 
are distributed in greater number on the right s^e tlum fm 
the left. 

The cardiac nerves, derived from these sources, converge 
from both sides upon the origin of the aorta and pulmonary 
artery, and form the cardiac plexuses, which, dividing into the 
right and lefb coronary plexuses, surround and accompany the 
coronary arteries and their branches. 

There are three principal cardiac nerves derived from the 
sympathetic on each side, viz., the superior or superficial car* 
diac, the middle or deep cardiac, and the inferior or small car- 
diac nerve. 

The superior cardiac nerve arises from the superior cervical 
ganglion of the sympathetic, or from XViQ ^QTSi\£^>KEas»^Qas% 
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Inranch which connects this ganglion with the middle ; it is 
joined bj one or two filaments from the pneomogastric nerve. 

The middle cardiac nenre arises from the iiuddle cervical 
ganglion ; bat when this ganglion is absent, the nerve arises 
from the trunk of the sympathetic itself. Scarpa has called 
this the ffreat cardiac nerve, from its fr^nently being the 
largest of the three : sometimes, however, it is absent alto- 
gether. 

The inferior cardiac nerve, ddled also the cardiacus minor, 
usually arises from the inferior cervical ganglion, very often 
from the first thoracic ganglion. The middle and inferior car- 
diac nerves communicate freely with branches from the re- 
current. 

There are some difierences between the cardiac branches of 
the right and left sides, viz., the middle cardiac nerve of the 
left side receives its principal branch from the inferior cervical 
ganglion ; and very frequently on this side the middle and 
inferior cardiac nerves are united into a single trunk. The 
cardiac branches of the pneumogastric nerve of the right side 
are usually three or four in number, and arise from their pa- 
rent trunk about an inch above the origin of the common 
carotid artery : they are lost in the cardiac filaments of the 
inferior cervical ganglion. The pneumogastric nerve of the 
left side generally sends off only a single twig, which runs on 
the front of the arch of the aorta and enters the neighbouring 
cardiac plexus. 

The cardiac plexuses are three in number, — ^the great, the su- 
perficial or anterior, and the deep or posterior. The first is 
seen in front of the trachea and above the right pulmonary 
artery, and behind the arch of the aorta ; it is formed princi- 
pally by the middle and inferior cardiac nerves of both sides. 
The second is situated upon the front of the aorta, close to its 
origin, and may be exposed by removing the serous layer of 
the pericardium from this vessel : branches from the great 
cardiac plexus, from the superior cardiac nerves, and from the 
cardiac ganglion, enter this plexus. The third is situated im- 
mediately behind the origin of the aorta. 

The cardiac ganglion of Wrisberg is situated underneath the 
arch of the aorta, and is in contact with that part of the artery 
which lies to the right side of its connexion with the ductus 
arteriosus : the superior cardiac nerves of the right and left 
sides, together with filaments from the pneumogastric nerves, 
enter into its formation. The cardiac branches of the recur- 
rent nerve are pretty numerous, and unite with the cardiac 
branches of the pneumogastric and great sympathetic. 

The anterior and posterior coronary plexuses are branches 
derived from the cardiac plexuses wluch accompany the coro- 
nary arteries and their branches. 
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The Lymphatics of the heart consist of a superficial and a deep 
set : the superficial aet form a net-work under the serous layer 
of the pericardium : the deep set ramify between the endocar- 
dium and muscular fibres ; and both of them follow the coro- 
nary vessels. Some of them unite with the lymphatics of the 
lung, and others terminate in the lymphatic glands in front of 
the arch of the aorta and pulmonary veins. 



THE PULMONARY ARTEHY. 

This vessel may be easily injected from the superior or in- 
ferior cava : it arises from the infundibulum of the right ven- 
tricle : its direction is upwards, backwards, and to the left 
side ; and after a course of about an inch and a quarter, it 
terminates by dividing into a right and left branch. In the 
ai^gle between these branches, but more connected with the 
left than with the right, the ductus arteriosus arises : this 
vessel in the foetus equsds in size, and seems like a conti- 
nuation of the pulmonary artery ; it terminates in the con- 
cave side of the arch of the aorta, a little beyond the origin 
of the left subclavian artery. Superior, and to the right side 
of the bifurcation of the piimonary artery, we see the bifur- 
cation of the trachea into the right and left bronchial tubes. Be-* 
tween the division of the artery below, and that of the trachea 
above, we find a space somewhat of a lozenge shape : which is 
filled with a considerable quantity of areolar tissue, a number 
of black bronchial glands, together with numerous branches 
of the pulmonary plexuses, chiefly those derived from the 
posterior. The pulmonary artery, after its origin, forms a 
curvature, the convexity of which looks forwards and to the 
left side, and is covered by the serous layer of the pericardium, 
with the interposition of some adipose tissue : its concavity 
looks backwards and to the right side, and corresponds to the 
commencement of the aorta : on either side it is related to the 
appendix of the corresponding aaricle. We have already men- 
tioned that this vessel, and the commencement of the aorta, 
have a common sheath formed by the reflexion of the serous 
layer of the pericardium ; and that within the sheath, and be- 
tween the vessels, filaments of the sympathetic nerve descend 
to form the coronary plexus. If we now cut into the artery, 
and examine its interior, we observe that there are three semi- 
lunar valves at its orifice, and that an incision through its an- 
terior part will divide one of them ; whereas an incision into 
the anterior part of the aorta would nearly separate two of 
them, viz., the right from the left. 

The middle coat of the pulmonary artery wiU be fa"'a:a&. \ft 
terminate towards the heart in a^ ie&tAOii^ «dL%^) \(t^%fs:&^5s&.^ 
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Open, or the foramen ovale, or both. The pohnonary artery 
may arise ftom the left ventricle, the right being almost obli<* 
terated, and communicating with the left. 1& pnhnonaiy 
artery may give off the subclavian artery. In a case related 
by Dr. Farre, it had two origins,^^ne ttcm the righ^ and 
the other from the left ventricle ; it then gave off the descend- 
ing aorta, whUe an ascending aorta arose directly from the 
heart, and supplied the head and upper extremities. Lastly, 
in cyanosis, the pulmonary artery is frequently found con- 
tracted or obliterated at its origin. In this case, the blood 
reaches the lungs in passing through the aorta, ductus arterio- 
fius, and right and left pulmonary arteries. 



THE AORTA* 

*The aorta, or great systemic artery of the body, consists 
of an arch and descending portion. G^ie arch may be exposed 
by the dissection already reconmiended for eidiibiting the 
heart : it extends from the base of the left ventricle to the left 
side of the third dorsal vertebra. In this course its convexity 
is directed upwards, and its sununit is on a level with the body 
of the second dorsal vertebra ; its posterior extremity touches 
the spine, and in the adult subject its most prominent part is 
scarcely half an inch distant from the sternum. It is usually 
divided into three stages or portions, viz., an anterior, middle, 
and posterior. 

The anterior or ascending portion arises from the base of the 
left ventricle, anterior and a little to the right side of the Idt 
auriculo- ventricular opening, opposite the left side of the body 
of the fourth dorsal vertebra, and corresponding to the jimc- 
tion of the cartilage of the fourth rib with the sternum at the 
left side. From this origin it proceeds upwards, forwards, and 
to the right side, till it reaches the level of the cartilage of the 
second rib. In this course its anterior surface is related to the 
pericardium, which separates it from the anterior mediastinum 

The pericardium extends as high up as the second rib, and when dis- 
tended is pear-shaped. 

When the heart is enlarged, its long axis becomes placed more trans- 
versely, and its lateral diameter is increased : hence the right yentride 
projects considerably to the right side— sometimes under the whole 
breadth of the sternum ; and the left extends &r beyond the usual limits to 
the left side,— sometimes elevating that portion of the lung which overlaps 
it, so as to bring its whole surface and the tip of the auricular appendix in 
contact with the sternum. In addition to being broader, and placed more 
transversely, it also descends lower than natural ^ its apex beating some- 
times between the sixth and seventh ribs, and its pulsations extending to 
the cqpigastrium. 
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If we kiok at the ongiii of die aorta diroa^ the left ren. 
tride, it appean a triangular opening and more contracted 
diao aoj c<faer part of die arch is natmaUr fiMind ; imme- 
dfatdr abr/re thU it enlarges and assumes a form neariT crlin- 
dricaC bat not exacdj so, on account of certain deriations to 
he noticed hereafter. In order to pYamfne its connexion with 
die li^sart, we maj ilit ap the front of it knigitudinaDj from 
dv; left rentncie. We then find that the aorU is united to the 
heart in the following manner, first, — internally bj the omti- 
nultj of their lining membrane, and externally by the serous 
layer of the pericardium, forming a sheet passing up on the 
reMels as already described ; secondly, on remoTing these two 
layers of membrane, we find, that the proper fibrous tunic of 
the artery does not present a straight edge to the yentricle, but 
tliat it is formed into three distinct arches, the convexities of 
wli{/;h arc directed towards the heart. Each of the conrexities 
or festoons, as they are also called, is separated from its fellow 
f)y a srnali triangular interral, the base of which corresponds 
to the rentricle. The origin of the vessel will thus present 
three Inverted arches, separated from each other by three small 
triangular N{)ace8. On examining the base of the left ventricle 
in this situation we observe a tendinous ring or hoop, called 
tho tana Undinoia, which forms the principal medium of con- 
noxlon between it and the aorta. The inferior margin of this 
•one Is Imbedded in the muscular fibres of the ventricle, whilst 
to its superior margin are intimately and strongly attached the 
throe oonvuxitlos already described. Thirdly, when we ex&. 
mlBu tho ituail triaDgular intervals between the festoons, after 
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having removed both the serous layer of the pericardium and 
the Lining membrane of the aorta and left ventricle, we per- 
ceive that a process of fibrous membrane, prolonged from the 
superior margin of the zona tendinosa, fills up these intervals 
and becomes continuous with the sclerous tunic of the vessel. 

I cannot agree in opinion with Mr. Harrison, that in the 
triangular intervals between the festoons, which he terms 
** roots of the fibrous coat," ** the wall of the artery is 
formed only by the lining membrane of the heart, and the 
serous layer of the pericardium, which are here in apposition," 
The processes from the tendinous zone which fill up the in- 
tervals between the three convexities may be easily demon* 
strated : they are by no means so strong as the rest of the 
ring, but though very delicate, have considerable resistance, 
and are separated from the serous layer of the pericardium by 
cellular membrane continuous with the external tunic of the 
artery. It is clear, however, that the lining membrane of the 
aorta and serous layer of the x>ericardium could not possibly 
be in apposition in that situation, where the pulmonary artery 
and aorta are in contact with each other, and where the 
serous layer of the pericardium does not dip in between these 
vessels. 

On the inside of the aortic opening we find three folds of the 
lining membrane fonning three semilunar valves, the inferior 
convex margins of which are attached opposite to the convex 
margins of the three inverted arches; their free. or concave 
margins look upwards, and each of them is strengthened in its 
centre by a small prominent body termed the corpus Arantii, 
or corpus sesatnoideum. When the aorta contracts, these valves 
are thrown away from the walls of the artery towards the cen- 
tre of the aortic opening, and thus prevent the return of blood 
into the ventricle, which object is supposed to be more com- 
pletely effected by the corpora Arantii, closing up at that in- 
stant the space which would otherwise exist at the conmion 
centre of junction of the three semilunar valves. Correspond^ 
ing to the outer surfaces of these valves the aorta presents 
three pouches or dilatations termed the lesser sinuses of the 
aorta, or sinuses of Valsalva. These exist at birth, but are 
better marked in the adult than in the young subject, on ac- 
count of the constant pressure of the blood during the con-> 
traction of the vessel. By the great sinus of the aorta is meant 
an enlargement of the tube at the upper part of its first stage, 
where the vessel begins to change its direction. It does not 
engage the whole circumference of the tube, but is limited to 
its anterior and right side. It is obviously the effect of the 
impulse of the blood, and is therefore better marked in the old 
than in the young subject. 

The middle portion of the arch proceeds obliquely upwards. 
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Itftckwards, and to the left side, so that the tem tnmtrerse, 
usually applied to it, is not correct : it terminates on the left 
aide of the second dorsal vertebra : posteriorly it is nested to 
the lower extremity of the trachea, to the great cardiac plexns, 
to the thoracic duct, and recurrent nerve : anteriorlp to the 
thymus gland in the early periods of life ; to the left pneumogas- 
tric nerve, and its recurrent branch : ahove it are the left vena 
innominata, to which it is united by a dense aponeurosis; and 
the branches given off in this stage, viz., the arteria innomi- 
nata, the left carotid, and the left subclavian : beneath it are 
the left recurrent nerve, the root of the left lung, sometimes 
the cardiac ganglion of Wrisberg, and the ductus arteriosus, 
which enters the concavity d the arch a little below the origin 
of the left subclavian artery The recurrent nerve curves un- 
derneath that portion of the aorta which is joined by the ductus 
MTteriosus, so that the nerve embraces within its curve, the 
termination of the ligamentous remains of this latter vessel as 
well as the aorta. 

The posterior or descending portion of the arch extends from 
the body of the second to that of the third dorsal vertebra : 
posteriorly it rests on the spine and longus colli muscle : ante- 
riorly it is covered by the root of the left lung : on its right 
tide are the oesophagus and thoracic duct, and on its left side 
the pleura is situated. 

In these different stages, besides the various relations already 
enumerated, the artery is surrounded by a number of dark 
coloured bronchial glands. When these become enlarged by 
disease, to which they are very prone, they occasionally pro- 
duce most serious effects by their pressure on the air tubes, 
on the vena cava, and on the large arteries of the neck which 
they accompany. 

Taking ^e entire of the arch of the aorta, we will find the 
following parts embraced within its concavity t first, the right 
pulmonary artery ; second, that portion of the left auricle with 
which the appendix is connected ; third, the left division of 
the trachea ; fourth, the cardiac ganglion of Wrisberg ; fifth, 
the ligamentous remains of the ductus arteriosus ; sixth, the 
left recurrent nerve. 

As the arch q£ the aorta is immediately adjoining both the an- 
terior and posterior walls of the thorax, and as it is also sur- 
rounded by numerous cavities and tubes, it is evident that an 
aneurismal tumour affecting this portion of the vessel may burst 
in a great variety of situations. We frequently find it absorbing 
the sternum at its junction with the cartilage of the second or 
third rib, and pointing, or even opening anteriorly. It has 
been known to burst into the right auricle of the heart, into 
the pericardium, the pulmonary artery, the trachea, bronchial 
tubes, and air cells ; into the mediastinum, <B8opbagus, right 
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and 1^ pleune, and into the spinal canal ; also to press upon, 
and obstruct the thoracic duct, or obliterate the subclavian or 
common carotid artery. In some cases the tumour ascends 
behind and above the davicle and simulates subclavian or ca- 
rotid aneurism ; in other cases its pressure anteriorly has been 
known to dislocate the clavicle, and the occurrence of dyspnoea, 
aphonia, and dysphagia during its progress can be accounted for 
by pressure on the air passages, recurrent nerve, and CBSophagus. 
Mr. Smith has described, in the ninth volume of the Dublin 
Medical Journal, a very remarkable case of aneurism of the 
ascending portion of tiie aorta, the front of which was divided 
by the pulmonary artery into two portions, one of which pro* 
jected into the right ventricle, and the other into the left. 
Prom each of these cavities the sac was divided only by a very 
delicate membrane, that must have been absorbed, had the 
patient lived a very little lovger. 

Development, — ^The aorta is formed after the portal system, 
with which it is connected by a dilatation which is the rudi- 
ment of the future heart.* In the young child it lies nearer 
the spine than in tiie adult, on account of the larger size of 
the thymus gland which lies in front of it ; but as the right 
bronchus be^mes developed, and the thymus gland absorbed, 
it advances nearer to tiie sternum. We also find that in the 
young subject it is situated higher up than in the adult : this 
is owing to the thorax of the child having less proportional 
height ; and for the same reason the arch is higher in the adult 
female than in the male. In some cases we find it unnaturally 
high, independently of the age or sex of the individual : a re- 
markable case of this kind will be noticed a little farther on. 
In the old subject the swell of the arch is considerably increased 
by the development of the great sinus. 

Anomaliea ^It has been frequently noticed by modem aniU 

tomists, that the varieties in the form, situation, and branches 
of the aorta which we term anomalies, constitute the regular 
and constant disposition of these vessels in other animals. This 
I shall have occasion to illustrate as we proceed. The anoma- 
lies of the commencement of the aorta may be classed into 
those relating to its form, to its courgCf and to the branchei 
given off. 

Anomalies as to form, — ^The aorta has usually at its origin 
the form of an arch. In some cases, however, this vessel has 
been observed to have no arch, but to divide soon after its 

* Beclard. AorU. Diet, de 'MqA.VcXtx^.. 
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origin into two great trunks, one of which, after hating' ast 
cended for some distance, gave off three large branches ; one, 
the continuation, which became the left carotid ; a right hori- 
zontal branch which was the arteria innominata, and a left 
horizontal, which became the left subclavian : the other great 
trunk became the descending or posterior aorta. This is the 
natural arrangement in the horse, ass, sheep, goat, camel, and 
in many other mammalia, especially those having long necks. 

In other cases the aorta bifurcates as above, but each division 
gives branches to the head, neck, and upper extremity of the 
corresponding side, and after encircling the trachea and oeso- 
phagus, they unite to form the descending aorta. This is 
analogous to the natuml structure in reptiles, and was first 
described by HaUer in his Elements of Physiology. 

In a remarkable case described by Malacarne, the aorta di- 
vided into two, immediately after its origin ; the trunk had five 
semilunar valves, which would lead to the opinion that nature 
had intended a double origin for the aorta in the earlier periods 
of intra-uterine Ufe, but that both had become one in the pro- 
gress of development. There are two specimens in the Museum 
of the Royid College of Surgeons in Ireland, of the aorta hav- 
ing four valves at its origin. Mr. Hunter remarks, *• I have 
found in the human subject only two valves to the aorta ; but 
this is very rare."* 

A very singular case is related by Gintrac, in which the as- 
cending aorta which arose from the heart, gave branches to 
the head and upper extremities ; while the descending aorta 
was a continuation of the pulmonary artery. 

Lastly, the aorta has been known to arise by two roots, one 
from the left ventricle and the other from the right. 

Anomalies as to the course of the aorta, — ^In some cases the 
aorta, instead of crossing to the left side, passes backwards to- 
wards the right side of the spine, and then either descends on the 
same side, or crosses over to the left behind the trachea and 
cBSophagus. f In other cases there is a complete transposition of 
the viscera ; and the direction of the heart, and origin of its 
great vessels are reversed — See Phil. Trans. 1793, p. 90 ; also 
Houston's Catalogue, p. 61, from which the following account 
is abridged. An elderly woman died of fever in the Richmond 
Feter Hospital ; she had been a mother, had a good constitu- 
tion, and during her lifetime no remarkable circumstance con- 
nected with her health ever attracted attention. On dissection, 
the systemic cavities of the heart were found on the right 
aide, and the pulmonic cavities on the left ; the aorta made its 

* Treatise on the Blood, Ac, p. 202- 
t Meckel. Anat. t. it. p. 312. 
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arch to the right side, and descended along the right 'side of the 
spine even to its termination in the iliac arteries. The vena 
cava descended on the left side of the spine. The left carotid and 
left subclavian arose from an arteria innominata, on the right 
side of which arose separately, the right carotid and right sub- 
clavian arteries. 

Anomalies as to the branches. Varieties with two primary 
branches, — ^There may be a common tnmk on the right side, 
giving off the right subclavian, and both carotids. This is 
the natural disposition in the simise, and has been also ob« 
served in the dog, fox, wolf, lion, hyena, bear, and many 
other mammalia. 

There may be a common trunk on the left side, giving off 
the left subclavian and both carotids. This is a much rarer 
variety than the preceding. 

There may be two arteriae innominatse, one giving off the 
right carotid and subclavian, and the other giving off the left 
carotid and subclavian. This is the natural arrangement in the 
cheiroptera, and according to Cuvier, occurs in the delphinua 
phocanea. 

There may be a left arteria innominata giving off the left 
carotid and subclavian, while the right carotid comes directly 
from the arch, and the right subclavian comes from the tho< 
racic aorta. 

Mr. Green remarks, — ** This tendency of the vessels towards 
the left side leads to an anomaly extremely rare, an example 
of which I have before me ; in this variety all the vessels arise* 
from the le^t side of the arch. First, the right carotid, which 
crosses the lower part of the trachea, giving off the right ver- 
tebral ; next to this arose the left carotid and sul^lavian, 
nearly from the same point ; the right subclavian is detached 
from the back part of the arch a little below the left subcla-^ 
vian : it passed to the right side, behind the oesophagus and 
and trachea." — Varieties of the Arteries, p. 7. 

Lastly, there may be two arteriae innominatse, one giving off 
the two carotids, and the other, the two subclavians. 

Varieties with three primary branches, — This may consist in 
mere transposition of the vessels, as when we find an arteria 
innominata on the left side, and the right carotid and subda* 
vian arising separately from the arch without any other trans- 
position. This is very rare. 

The two carotids may arise between the subclavians by a 
common trunk. This is the regular disposition in the elephant. 

There may be a common trunk for the two carotids ; on the 
left side of this may be the origin of the left subclavian ; and at 
the extremity of the arch, the origin of the T\^Vi\ ^nj^sr^jk^'vwv.. 
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LmUj, tliere nukj be an arteria innomiiiata on the right side 
for the right sabclavian, and the two carotida ; on the left side 
of this, ti^e origin of the lefb vertebral ; and still more to tiie 
left, the origin of the left sabclavian. 

Varietiei with four primary brancheu In addition to the usvsl 

branches, there may be a left vertebral arising between the left 
carotid and left subdavian, as in the phoca vitnlina ; or a left 
vertebral arising beyond the 1^ subclavian; or an inf^or 
thyroid artery, usually the right one, arising between the in- 
nominata and left carotid ; or a middle thyroid artery, arising 
in the same situation ; or an interaal mammary, or a thymic 
branch, arising from the arch of the aorta. 

The right subclavian and carotid arteries may arise sepa- 
rately from the arch, in which case the right subclavian 
may be the first branch ; or it may arise between the right 
and left carotids ; or between the left carotid and left sub- 
clavian ; or beyond the left subclavian : of this variety there 
are many cases on record. Mr. Eirby presented to the Col- 
lege of Surgeons, in this city, a preparation in which a piece 
of fish bone pierced the right subclavian artery as it passed be- 
hind the oesophagus (See Houston's Catalogue, p. 79). This 

artery may, however, pass between the oesophagus and trachea, 
or even in front of iSie latter. In such cases the inferior 
laryngeal nerve does not curve under the artery, but arises 
from the pneumogastric nerve in the middle of the neck, and 
passes directly inwards to the inferior part of the larynx. The 
first case in which this peculiar course of the right inferior 
laryngeal nerve was observed, will be found in the.Edin. Med. 
and Surg. Jour, for 1823 : it is related by Dr. Stedman. The 
next case is related in the same Journal (April, 1826), by Dr. 
Hart, who was moreover the first author that explained the 
reason of the deviation. He observes, that **in the earlier 
I>eriods of the existence of the foetus, the rudiment of the head 
appears as a small projection from the upper and anterior part 
of the trunk, the neck not being yet developed. The larynx 
at this time is placed behind the ascending portion of the arch 
of the aorta ; while the brain, as it then exists, is situated so 
low as to rest on the thymus gland and front of that vessel. 
Hence it is that the inferior laryngeal nerves pass back to the 
larynx, separated by the ascending aorta — the left going 
through its arch, while the right goes below the arteria inno- 
minata." Now it can be readily understood how the ascent of 
the brain, as the neck becomes developed, brings higher up 
the origins of the recurrent nerves ; and the ascent of the 
larynx on a deeper plane brings up their terminations, so that 
they are made to form loops-^the right round the subclavian 
artery, and the left round the arch of the aorta. It is equally 
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clear, that if the right subclavian arises in the manner above 
described, it will not have the effect of depressing the inferior 
laryngeal nerve into a loop. Again, the left subclavian may 
be the first branch of the arch on the right side ; and after 
that may arise in succession, the right subclavian, right caro- 
tid, and left carotid arteries. Or, lastly, the vessels may arise 
from the arch in the following order : idft carotid, right carotid, 
left subclavian, and right subclavian arteries. 

Varieties with five primary branches, — ^In addition to the three 
usual branches, the left vertebral, and the right internal mam- 
mary — or the left vertebral and right inferior thyroid, may be 
found arising from the arch ; or there may be the three usual 
branches with two vertebrals, one on either side of the left 
carotid. 

The subclavians and carotids may arise separately from the 
arch, with a common trunk for the left vertebral and inferior 
thyroid; or with a right inferior thyroid artery; or with a 
left vertebral, in which case the right subclavian may be either 
the first or last branch. 

I shall have occasion, hereafter, to notice particularly a very 
remarkable case observed in the Bichmond Hospital School, in 
which Qve branches arose from the arch, in consequence of the 
subclavian and external and internal carotids of the right side 
coming off separately from the aorta. 

Varieties with six primary branches, — ^The subclavians, caro- 
tids, and vertebrals, have been observed to arise separately from 
the arch, each vertebral being between the subclavian and 
carotid of its own side. 

Hence it appears, that omitting the coronary arteries, tvi'o 
is the smallest number, and six the greatest number of primary 
branches arising from the arch : these extremes are much less 
common than the intermediate numbers. 

Sometimes varieties with regard to the coronary arteries 
have been observed ; there may be but one ; again, there may 
be three, or even four of these vessels found. These deviations 
are, however, rare. 

From the arch of the aorta usually arise five branches, 
namely, the two coronary arteries, the arteria innominata, the 
left carotid, and the left subclavian. The description of the 
coronary arteries will be found comprised in the description of 
the heart. We may now proceed to examme the arteria inno- 
minata. 
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ARTERIA INNOMINATA. 

The Arteria Innominata, or SrachiO'Cephalic artery, arises 
from the arch of the aorta on the front of the trachea, a little 
to the left side of the middle line, and on a level with the car- 
tilage of the second rib. From its origin it proceeds upwards, 
backwards, and to the right side, to terminate behind the right 
stemo-clavicular articulation by dividing into the right sub- 
clavian and right carotid arteries : it varies in length from about 
an inch to an inch and a half. Anteriorly, alter removing the 
integuments and fascia of the neck, we find the sternal origin 
of the stemo-cleido-mastoid muscle, the first bone of the ster- 
num, and the stemo-hyoid and sterno-thyroid muscles : near 
its origin the left vena innominata, with which it is connected 
by the descending layer of the thoracic fascia, crosses in front 
of it ; and still higher up, in the yoimg subject, the thymus 
gland. Posteriorly, the artery rests upon the trachea : on its 
left side we find the middle thyroid veins, and occasionally a 
middle thyroid artery, which separates it from the left carotid. 
On its right side, and on a plane anterior to it, we observe the 
right vena innominata, and between the two vessels the pneu- 
mogastric nerve runs in close relation to the bifurcation of the 
artery : still more externally than the vagus, the phrenic nerve 
may be seen lying beliind the right vena innominata : Iowa 
down the vessel is accompanied by the two inferior cardiac 
nerves. The superior part of the right pleura is situated in- 
ferior and external to the artery. 

Anomalies, — Some of the irregularities in the origin of this 
vessel have been already described ; in addition it may be re- 
marked, that it has been seen to take its origin from the de- 
scending aorta. When it does not arise from the arch at the 
usual place it must necessarily vary in its course. Velpeau 
mentions a curious irregularity in its route independently of 
this cause : in the case alluded to, it crossed over to the left 
side, in front of the trachea, and returned to the right side 
by passing behind the oesophagus towards the first rib, to be 
disposed of in the usual manner. 

In some cases its length is less, and in others greater than what 
I have assigned to it. Mr. Guthrie describes it as being two 
inches and a half long in ordinary cases. 

Branches. — The middle thyroid artery of Neubauer, when 
present, usually arises from this vessel : the inferior thyroid 
also may arise from it. 

If a vertical section of the arteria innominata and arch 
of the aorta be made, the right waiV oi tVia toTTxyei vessel will 
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be observed to fonn nearly a directly continuous surface with 
the convexity of the arch ; whilst its left wall will be seen 
forming a juttee or spur-like projection into the aorta : a con- 
siderable amount of the column of blood issuing from the heart 
will be thus directed into the arteria innominata. 

Operation of tying the arteria innominata, — This operation 
has been performed about six times on the human subject ; first, 
in 1818, by Dr. Mott of New York; afterwards in 1829, by AT 
Graefe of Berlin ; in Sydney, New South Wales, in 1832, by 
Mr. Bland ;* and in Edinburgh by Professor Lizars, in 1837. 
It is said to have been tied by Mr. Norman of Bath in 1824 ; 
and by a French surgeon, M. Hutin, in 1842. About the 
year 1834, Dupuytren states that the operation had been lately 
perfof med in Paris ; the operation in all these cases has been 
attended with fatal results. In the year 1831, I^fesfior Porter 
of this city exposed the artery for the purpose of including it 
in a ligature, but finding it diseased throughout its entire 
length, he thought it advisable not to tie the vessel: the wound 
was therefore closed. After some time the tumour had un- 
dergone considerable diminution in size, and when the patient 
left the hospital it had become nearly consolidated, and the 
pulsation had almost ceased'f 

In Dr. Mott's case, the ligature came away on the fourteenth 
day, and the patient lived till the twenty-sixth. His death 
arose from haemorrhage. Mr. Bland's patient expired on the 
eighteenth day. M. Graefe's patient survived the operation 
sixty- seven days. Mr. Lizars' patient died of haemorrhage on 
the twenty-first day. In none of these cases did the sudden 
abstraction of blood from the head, neck, and right upper ex- 
tremity, produce any serious consequence, or even inconve- 
nience ; though, as Dr. Mott observes, " to intercept suddenly 
one fourth quantity of blood so near the heart, without pro- 
ducing some unpleasant effect, no surgeon, a priori, would 
have believed possible. ^The profession were not, however, 
altogether unprepared for these important results; for cases 
were occasionally observed in which the obstruction of con- 
siderable trunks supplying the brain, did not appear to be fol- 
lowed by any alarming consequence. Thus Pelletan dissected 
a case in which the right subclavian, right carotid, and ter- 
mination of the arteria innominata, had been completely im- 
pervious during life, without having produced any serious 
consequence ; and Mr. W. Darrach has related a similar case, 
except that Uie right subdavian was in this instance pervious. 



• Lwioet, 1833<3, Vol. I, pp. 32 and 97. 
t Dublin Journ*! for 1882, rol. i. 
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Mode of performing the operation — ^The patient should lie on 
his back on a table, with both the shoulders thrown forwards, 
the right being at the same titne drawn forcibly downwards, 
and the head leaning backwards, and to the left side. An in- 
cision should then be made transversely from the external mar- 
gin of the stemo-cleido-mastoid muscle parallel to and aboYe the 
clavicle, till it terminates opposite the trachea : a second in- 
cision is then to be made along the anterior margin of the 
stemo-cleido-mastoid muscle, about three inches in length, 
and terminating inferiorly at the internal extremity of the pre- 
ceding incision. On raising the flap, the stemo-cleido-mastoid 
muscle is brought into view : under this a director should be 
conveyed from within outwards, keeping it close to the mus- 
cular fibres, in order to exclude the veins and nerves in this 
situation. On this we divide the sternal, and part (almost aU 
according to Guthrie) of the clavicular origin of the muscle. 
We then, by a similar proceeding, divide successively the 
stemo-hyoid and stemo-thyroid muscles of the right side above 
the sternum. With the nail, or handle of the scalpel, we 
should now tear through the dense aponeurosis covering the 
carotid artery, and in the same way dissect the small veins in 
this situation, not using the cutting edge of the knife as long 
as we can avoid it. When the carotid artery is exposed, it 
will serve (unless there be an irregularity) to conduct the 
finger to the arteria innominata, which, on accoimt of the pa* 
tient's position, will be drawn up from the thorax. The £^t 
vena innominata should now be depressed, and the aneurism 
needle passed from without inwards and upwards, keeping it 
close to the vessel to avoid the pleura, and the pneumogastrie 
and cardiac nerves, all of which are on its right side. By 
tying the artery near its termination, there is more room left 
for the formation of an internal coagulum. After the needle 
is passed unddmeath the vessel, considerable difficulty is often 
experienced in depressing its handle, so as to raise its point 
sufficiently on the opposite side. It became desirable, accord- 
ingly, that some means should be contrived to obviate this 
difficulty, and facilitate the conveyance of the ligature in deep 
situations. For this purpose a very ingenious instrument has 
been invented by Mr. L*Estrange of this city. 

Two other methods have been proposed to effect a ligature 
of the arteria innominata. The first is to trepan the upper 
piece of the sternum, and tie this vessel below the left vena 
innominata: this is a most objectionable proceeding. The 
second has been proposed by Velpeau; the following is an 
abridged account of it : the operator stands at the left side of 
the patient's head ; an incision is to be made through the skin, 
commencing at the internal margin of the left stemo-mastoid 
muscle, and carried downwards and towards the right side for 
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the extent of about two inches. The next incisionB should di- 
vide the two layers of &scia in this situation, so as to expose 
the trachea. The middle thyroid artery, if present, and veins, 
are to be pushed aside, and, if necessary, tied. The index 
finger is now made to glide between the right stemo-hyoid 
muscle and the trachea, in order to detect the arteria innonii- 
nata. The operator then passes a curved staff with great cau- 
tion and management from before backwards, between the 
artery and vena cava superior. The posterior surface of the 
vessel is next to be denuded, and raised with the staff in the 
same cautious manner. Guided by this, the ** stylet port fil,*' 
should be introduced f^m left to right, and from behind for- 
wards. Yelpeau says, that this operation is incontestably more 
simple, more rational, and less dangerous than any other ; 
and has, moreover, this advantage, that the same proceeding 
will serve marvellously, "servirait a merveille," for the liga- 
ture of either of the subclavians in the first stage, or either of 
the carotids near its origin. 
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On the right side the common carotid arises fh>m the arteria 
innominata at the superior outlet of the thorax, and behind 
the right stemo-clavicular articulation. On the left side it 
arises within the thorax, from the arch of the aorta. As 
they ascend in the neck they separate from each other, 
and terminate one on either side opposite the superior mar- 
gin of the thyroid cartilage, below the great comu of the 
os-hyoides, and at a point corresponding to about the third 
cervical vertebra, about an inch below the angle of the lower 
jaw. In this course they are separated inferiorly by the tra- 
chea and (Esophagus, and superiorly, at a greater distance, by 
the larynx and pharynx. Each of the carotid arteries is con- 
tained within a fibrous sheath, formed by a process of the deep 
cervical fascia ; the internal jugular vein and pneumogastric 
nerve are also contained within it. The tendinous centre of 
the omo-hyoid muscle may be seen crossing in front of the 
sheath, and attaching itself intimately to it, nearly opposite 
the cricoid cartilage. The common carotid may be thus con- 
sidered as divided into two stages — one below the omo-hyoid 
muscle, the other above it. We shall first describe the rela- 
tions of the right common carotid artery in these two stages, 
then the course and relations of the left, and afterwards point 
out the differences between It and the artery of the right side. 

First or inferior 9tage of the right common c«ro\\^> ^Tsaa^. 
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vessel, as has been stated, arises from the arteria innominats 
immediately behind the stemo-clavicular articulation, and in- 
clines a little backwards as it ascends in the neck. In this 
stage it is covered anteriorly hy the integuments, by the pla* 
tysma myoides (except in the immediate neighbourhood of the 
sternum) ; — ^more deeply by the sterno-mastoid enclosed within 
a proper sheath of the cervical fascia ; by the stemo-hyoid, and 
stemo-thyroid muscles, and still deeper by branches of the descen- 
dens noni nerve, and by the cervical fascia. When the sterno- 
mastoid muscle is largely developed, its sternal portion considera- 
bly overlaps the artery. Internally it is related to the trachea, 
oesophagus, and thyroid gland, which often overlaps it. Ex- 
ternally it corresponds to the internal jugular vein and pneumo- 
gastric nerve, which latter lies deeply concealed between the 
artery and vein — the nerve, artery and vein being contained 
in a conmion sheath. Sometimes a distinct septum passes from 
the front to the back part of the sheath, so as to separate the 
artery from the vein. Posteriorly, it is crossed by the inferior 
thyroid artery, which separates it from the vertebral : the 
sympathetic nerve and its branches descending, and the re- 
current nerve ascending, and some loose cellular tissue lie also 
behind the common carotid, and separate it from the spine and 
longus colli muscle. 

First or inferior stage of the left common carotid. — This 
vessel arises from the arch of the aorta opposite the second 
dorsal vertebra ; it is therefore situated within the cavity of the 
thorax. Anteriorly its origin is covered by the sternum, sterno- 
hyoid, and stemo-thyroid muscles, and the comme]frcement of 
the left vena innominata ; and higher up it has the same an- 
terior relations as the artery of the right side. Internally it is 
related to the arteria,innominata, trachea, oesophagus, and thy- 
roid gland which usually overlaps it. In close relation to it ex- 
ternally we find the jugular vein, and the pneumogastric nerve 
which lies concealed deeply between the arteiy and the vein : 
the thoracic duct, phrenic nerve, and the upper part of the 
left pleura and lung are also related to its outer side. Poste- 
riorly , it first rests on the trachea and oesophagus, and after- 
wards upon parts similar to those which constitute the posterior 
relations of the right common carotid. Higher up it is separated 
from the spine and longus colli muscle by the sympathetic 
nerve and its cardiac branches, as at the right side. These are 
the usual relations of the left carotid, but they may vary, or 
their number be increased in consequence of irregularities. 

Hence it appears, that the right and left common carotids 
differ in the following respeots in their first stage : — The right 
comes from the arteria innominata, and the left from the arch 
of the aorta — consequently the left , is longer than the right. 



COMMON CABOTID ABTEADSS, 83 

The left lies within the thorax, on the front of the trachea and 
cesophagus, and is intitnately connected with the thoracic duct. 
On the right side the internal jagular vein separates from the 
artery inferiorly, passing outwaiSs from its external snr&oe ; 
a small vascular triangle is thus formed, hounded internally by 
the carotid artery, externally by the internal jugular vein, and 
inferiorly by the first stage of the subclavian artery. On the 
left side the jugular vein overlaps the outer edge of the carotid 
artery inferiorly, so that no such vascular triangle exists. 

Second or superior stage of the common carotid artery, — In 
this stage it lies close to the bodies of the cervical vertebrae, 
resting posteriorly on the longus colli muscle and sympa- 
thetic nerve : internally it is related to the larynx, pharynx, 
and thyroid gland: externally its relations are the same as 
in the inferior stage. In front it is covered by the integu- 
ments platysma myoides, and cervical fascia. The sterno- 
mastoid branch of the superior thyroid artery crosses it ante- 
riorly, whilst the superior thyroid itself descends on a plane 
anterior and internal to it. 

The common carotid artery will be found related to two 
triangular regions in the neck, — ^namely, the anterior in- 
ferior, and the anterior superior. The first is bounded inter- 
nally by the middle line, which may be considered as the base ; 
the two other sides are situated externally, — the lower side 
formed by the sternal origin of the stemo-cleido mastoid mus- 
cle, and the upper by the anterior belly of the omo-hyoid ; 
the apex is situated externally at the decussation between 
these two muscles. The carotid artery will be seldom found 
contained fairly within this triangular region ; in an emaciated 
subject a small portion of the vessel may lie within it, corres- 
ponding to the apex ; but in a muscular subject the artery lies 
under cover of the stemo-mastoid muscle, until it has passed 
into the anterior superior lateral triangle. This latter space 
is bounded superiorly by the posterior belly of the digas- 
tric and the stylo-hyoid muscles ; this may be considered the 
base: externally by the stemo-mastoid muscle, and inter- 
nally by the anterior belly of the omo-hyoid : the apex is 
situated inferiorly at the point of separation between these two 
muscles. 

It would appear from the preceding account, that the trunk of 
the common carotid artery may be effectually compressed against 
the spinal column, so as to prevent haemorrhage in case of a 
woimd of the trunk or its branches. Such pressure, however, 
could not in a great majority of cases be maintained sufficiently 
long in consequence of the great suffering produced by pressure 
on the adjacent nerves ; still it is often of the greatest import- 
ance to know a means of arresting the flow of blood, until a 
3 
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competent surgeon shall be in attendance to perfcMin the ope- 
ration of tying the wounded artery. 

The possibUity of tying the carotid without impairing the 
functions of the brain, has been abundantly proved by dissec- 
tion. In a man who died seven years after aneurism of the 
neck, Petit found the common carotid obliterated. Mailer hat 
noticed a similar occurrence. Baillie found it obliterated on 
one side and contracted on the other, and Jadelot is said to 
have observed a case in which both common carotids were 
obliterated. By the experiments of Galen and Valsalva upon 
dogs, and by the success of the operation on the human sub- 
ject, the same fact has been demonstrated. This will not ap- 
I)ear surprising, if we recollect that the brain is supplied by four 
large arteries, viz : — ^the two internal carotids, and the two ver- 
tebrals, and that these anastomose in the freest manner by large 
branches at the base of the brain, independently of their ex- 
tensive communication by smaller branches. Sfbr. Hodgson is 
inclined to believe,' that the brain in its natural state, receives 
a larger quantity of blood than is requisite for the due per- 
formance of its functions ; having found that in a dog whose 
two carotids had been tied, the aggregate of the anastomosing 
tubes was not equal to the calibre of one carotid artery in its 
natural state. Hebenstreit relates the first case on record, in 
which it was tied in the human subject, in consequence of its 
having been divided during the removal of a schirrous tumor : 
the operation succeeded. In a second case Mr. Abernethy tied 
the conunon carotid for haemorrhage from a lacerated wound ; 
and though the patient did not recover, yet his death was not 
occasion^ by an insufficient quantity of blood being transmitted 
to the brain. Sir A. Cooper was the first who tied it for 
aneurism, and it has since been repeatedly tied, in consequence 
of wounds and ulcers extending to its branches ; and for aneur- 
ism by anastomosis of the orbit by Travers and Dalrymple. 
It was also tied successfully by Professor Pattison, for a large 
aneurism by anastomosis of the cheek, — Med, and Phys, Jour. 
vol. 48 : and both common carotids were tied successively by 
Dr. Mussey of New Hampshire, in America, for aneurism by 
anastomosis on the crown of the head ; — (See the American 
Journal of the Medical Sciences for Feb. 1830). Between the 
two operations there were only twelve days interval : the 
tumor was subsequently removed, and the patient recovered. 
It has been observed, that when this vessel is the seat of aneur- 
ism, it frequently occurs at its bifurcation, where there exists 
even in health a transverse dilatation. 

Irregularities of the Common Carotid Artery, — ^A very re- 
markable case has been observed by Dr. Power in a subject at 
the Richmond Hospital School, in which there was no common 
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carotid on the right Bide, — ^the external and internal carotids 
arising separately from the arch of the aorta. The order of 
the yessels were — aright suhdayian, right external carotid, right 
internal carotid, left common carotid, left subclavian. Dr. 
Power showed this preparation to the younger Tiedemann 
when he visited the school, and he remarked, that no similar 
case had been observed or heard of by himself or his father. 
Mr. Harrison states that he has known two examples of the 
internal and external carotids arising on one side sepaarately 
from the aorta. 

In some cases the common carotid is crossed in firont by the 
inferior thyroid artery. In other cases the vertebral artery 
ascends behind it to pierce the third or second cervical verte- 
bra. Cases are recorded, in which the common carotid as- 
cended behind the angle of the lower jaw before it bifurcated ; 
and on the other hand, it may bifurcate as low as the inferior 
margin of the thyroid cartilage, or at the sixth cervical ver- 
tebra : lastly, it sometimes happens, that there is no bifurca- 
tion, — the common carotid and internal carotid forming a con- 
tinuous trunk, which gives off the branches of the external 
carotid. The common carotid may give off the inferior thy- 
roid, superior laryngeal, pharyngea ascendens, superior thy- 
roid and right vertebral arteries. 

The operation of tying the Common Carotid Artery in its in- 
ferior stage. — An incision is to be made through the integu- 
ments along the internal margin of the sterno-mastoid muscle, 
for the extent of about three inches above the clavicle* In 
most cases a vein may be observed descending along the an- 
terior margin of the sterno-mastoid muscle communicating 
with the facial vein above, and with the thyroid plexus of veins, 
or subclavian vein below ; care must be taken not to injure 
this. A portion of the fascia should next be raised in the 
forceps, and divided in a horizontal direction: through this 
opening a director should be introduced, and the fascia slit up 
on it as far as may be necessary. The lips of the wound are 
now to be separated by retractors, — ^the sterno-mastoid muscle 
being drawn outwards, and the stemo-hyoid and sterno -thyroid 
inwards. The sheath of the vessels will be thus exposed, and 
on the front of it may be seen the descendens noni nerve, which 
should be drawn inwards, and the sheath divided in the same 
cautious way as the fascia. A ligature is now to be passed 
round the artery, directing the needle from without inwards, 
in order to avoid the jugidar vein, which sometimes suddenly 
swells out during expiration, and then contracts during inspi- 
ration. As the vein fills at both its upper uid lower extremity, 
an assistant should in such case compress it both at the w^^^t 
and lower angle of the wound. In very mvisiy ^2»^% Vcw^^^stvcL 
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80 fSar from giving any trouble, is not even observed during 
the whole of the operation. In the case operated on bj Dr. 
Browne, of the Navan County Infirmary, " the internal ju- 
gular vein did not appear, nor was it a source of the slightest 
inconvenience during the operation." In a similar case re- 
lated by Mr. Hodgson, *' the jugular vein afforded no trouble 
in the operation ; it was not even seen." Lastly, Mr. Bead 
of Dublin, whose exi)erience is very considerable, is reported 
by Mr. Hargrave to have said that, " in all the operations he 
performed, or assisted in, on this vessel, the vein was not 
found to interfere with the operation, nor was it even seen,'* 
— Operative Surgery, p. 68. Care is to be taken to avoid in- 
cluding the pneumogastric nerve, which lies behind and be- 
tween the vessels, and should be drawn outwards with the 
vein. The sympathetic and recurrent nerves are behind the 
sheath, and there is, comparatively, little danger of including 
them. In operating on the left side, the proximity of the tho- 
racic duct is to be lx)rne in mind. 

Operation of tying the Common Carotid in its superior stage, 
— ^In its superior sta^e it may be tied in the following manner : 
The first incision is to commence a little beneath the angle of 
the lower jaw, and to terminate on the side of the cricoid car- 
tilage. This incision will divide the skin, platysma myoides, 
and cervical fascia, and expose the sheath of the vessels with 
the descendens noni nerve lying on its front. The nerve is to be 
drawn outwards, and the sheath opened in the cautious maimer 
already described. The artery being now exposed, the needle 
is to be carried around it from without inwards, takmg care 
(as in the inferior operation) not to wound the jugular vein, 
nor include the pneumogastric nerve. It should also be re- 
membered that the communicans noni, a branch of the cer- 
vical plexus, not unfrequently descends within the sheath of 
the vessels between the carotid artery and jugular vein. 



EXTERNAL CAROTID ARTERY. 

The External Carotid Artery usually arises nearly opposite 
the superior margin of the thyroid cartilage. It first ascends 
towards the submaxillary gland, but afterwards turns out- 
wards, and plunges into the parotid gland, through which it 
ascends as far as the neck of the inferior maxillary bone, where 
it terminates by dividing into the temporal and internal max- 
illary arteries. In this course it describes a curvature, the 
convexity of which looks upwards, backwards, and inwards 
towards the tonsil. Before it reaches the parotid gland its 
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cutaneous surface is coyered by the platysma myoides and cer- 
yical fascia, by the posterior belly of the digastric muscle, the 
stylo-hyoid muscle, and the hypoglossal nenre: after it has 
entered into the substance of the parotid, it is covered by the 
skin, the platysma, the cervical fascia, a portion of the gland, 
by its corresponding vein, and by the facial nerve. Its deep 
surface is separated from the internal carotid by the stylo- 
glossus and stylo-pharyngeus muscles, the styloid process, or 
when this process is short, by the stylo-hyoid ligament ; the 
glosso-phaiTngeal nerve, and occasionally tiie pharyngeal 
branch of the pneumogastric nerve, and part of the gland. 
At its commencement it lies on the superior laryngeal 
nerve. 

Operation of tying the External Carotid, — ^The external ca- 
rotid may be tied either above or b^ow the crossing of the pos- 
terior belly of the digastric muscle. For the latter purpose an 
incision should be maide through the integuments and platysma 
myoides, from beneath the angle of the jaw to the side of the 
thyroid cartilage. This incision will expose the digastric mus- 
cle, and by drawing it a little upwards, the artery may be ex- 
posed and secured beneath the origin of its superior thyroid 
branch. Care should be taken not to include the superior 
laryngeal nerve which descends obliquely inwards behind the 
origin of the external carotid. Mr. Guthrie is of opinion, that 
the ligature should be applied near its origin, that is, imme- 
diately below where the superior thjnroid artery is given off. 
In opening abscesses of the tonsil it should be borne in mind, 
tiiat the convexity of the extomal carotid may be closely ap- 
plied to the outside of the swollen gland. 

The branches of the external carotid artery are nine in num- 
ber, and may be included under the following heads : — ^the an* 
terior, posterior, internal, external, and terminating. 

The anterior branches are the superior thyroid, ling^ual and 
&cial. 

The Superior Thyroid Arterv arises opposite the thyro-hyoid 
space. It first ascends towards the os-hyoides, and then de- 
scends on the side of the larynx (or on a plane anterior and in- 
ternal to the carotid) to terminate in the thjnroid gland. In this 
course it describes a curvature, the convexity of which looks 
upwards, touches the os-hyoides, and corresponds to the con- 
cavity of a similar curvature in the lingual artery. Posteriorly 
it rests on some cellular tissue and the superior laryngeal 
nerve : anteriorly it is covered by the integuments, platysma 
myoides, cervical fascia, and by some small veins passing out- 
wards from the larynx to the internal jugular y^m« — «\^iRk\r3 
Ihe stemo-byoid, stemo-thyroid, oad 0i2QoAi7Q\^\a»£ff^<e^ vs^^ 
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an internal branch of the descendens noni nerve, which snp-w 
plies the latter muscle. MThen it arrives near the thyroid 
gland, it divides into four terminating or proper thyroid 
branches, namely, the internal, external, anterior, and pos- 
terior; 

The internal terminating tomch descends along the int^nal 
margin of the corresponmng lobe, and unites in forming an 
arch with the corresponding branch of the opposite side : this 
branch usually gives off the inferior laryngeid artery. 

The external terminating branch descends along the external 
margin of the corresponmng lobe and anastomoses with the 
inferior thyroid. 

The anterior branch is distributed to the anterior surface of 
the upper portion of the gland ; it is not always present. 

Lastly, the posterior terminating branch descends between 
the front of the trachea and thyroid gland, in the substance of 
which it is lost. 

Before dividing into these four terminating vessels, the su- 
perior thyroid usually gives off the following branches : 

1. The Hyoidean branch, which is small, passes inwards be- 
neath the thyro-hoid muscle, supplies the cellular tissue in this 
situation, and anastomoses wi^ the corresponding branch of 
the opposite side. 

2. inie Superior laryngeal branch descends with the superior 
laryngeal nerve, passes beneath the thyro-hyoid muscle, and 
pierces the ligament of the same name. Here it divides into 
two branches, — one of which ascends behind the os-hyoides to 
supply the anterior surface of the epiglottis and mucous mem- 
brane : the other descends on the inside of the ala of the thy- 
roid cartilage, and terminates in the crico-arytenoid, and 
crico-thyroid muscles, and by a great number of small branches 
in the mucous membrane of the larynx. 

3. The Stemo-maitoid branch is constant, but variable in 
size : it crosses in front of the sheath of the carotid artery to 
reach the deep surface of the sterno-mastoid muscle, in which 
it is lost. 

4. The Inferior laryngeal or crico-thyroid branch may come 
directly from the superior thyroid, but more usually arises 
from its internal terminating branch. It passes horizontally 
inwards in front of the crico-thyroid membrane, and along the 
inferior margin of the thyroid cartilage to anastomose with 
that of the opposite side, and supply the crico-thyroid mem- 
brane. This artery is pretty constant, though it varies as to 
size and origin. If it be absent at one side the artery of the 
opposite side wHl be foimd larger than usual. It is often a 
branch of the superior laryngeal. 

Anomalies, — The superior thyroid artery sometimes arises 
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by a tnmk oonoooon to it and the lingual, or it may arise di- 
rectly from the common carotid : in some cases the common 
carotid, instead of bifiircatmg, divides into three branches, 
the internal carotid, the external carotid, and the superior 
thyroid. 

The superior thjnroid artery lies on a plain anterior and in- 
ternal to the common carotid; and, therefore, in attempts at 
suicide, is the vessel usually divided. In this case, we may 
either secure the bleeding vessel, or put a ligature on the ex- 
ternal carotid beneath the origin of the former. This artery 
has been ti^d for the purpose of reducing the size of a 
bronchocele, or preparatory to extirpating the thyroid gland. 
The incision that exposes the external carotid will also expose 
the origin of the superior thyroid, a little beyond which it may 
be tied. In a case related in Houston's Catalogue (p. 80), 
this vessel crossed the crico-thyroid membrane* 

The Lingual Artery is the next in order, but as the branches 
of the labial are more superficial, the student will find it ex- 
pedient to dissect them first, and afterwards examine the course 
and branches of the lingual. This latter vessel arises a little 
above the superior thyroid, and nearly opxK>8ite the os*hyoides. 
It may be divided into three stages ; in the first, it extends 
from its origin to the outer edge of the hyo-glossus muscle; 
in the second, it passes behind (or more correctly speakings 
deeper than) the muscle ; in the third stage it gets the name 
of the ranine artery ^ and extends from the internal margin of 
the hyo-glossus muscle to its termination. 

In ihe first ^age it ascends a little, and then turns inwards, 
to get above the great cornu of the os-hyoides, making a cur- 
vature, the convexity of which looks upwards, while Sie con- 
eavity, looking downwards, corresponds to the convexity of 
the superior thyroid artery, from which it is separated by the 
extremity of the great cornu of the os-hyoides. In tiiis stage 
it corresponds posteriorly to some loose cellular tissue, to the 
superior laryngeal nerve, and to a small portion of the middle 
constrictor of the pharynx, at its attachment to the great 
cornu of the os-hyoides : anteriorly it is covered by the integu- 
ments, platysma myoides, cervical fascia, lymphatic glands, 
and some small veins. The lingual nerve lies superficoal and 
superior to it, and sometimes when the nerve descends a little 
lower down than usual it touches the artery. Corresponding 
to the first stage of the course of the lingual artery, the tendon 
of the digastric muscle may be seen lying superior to the Mn- 
gual nerve. 

In the second stage the artery passes upwards and inwards, 
and frequently pierces the posterior fibres of the hyo-glossus 
muscle ; it then runs along the deep seated svh&a^ ^^(^^ wos^ 
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cle. The hyo-glossus thus separates the lingual artery from 
the lingual nerve which lies ui)on the cutaneous surface of the 
muscle. In this second stage the artery at first frequently lie» 
superficial to a few of the posterior fibres of the hyo-glossus 
muscle, and afterwards runs along the external surface of the 
middle constrictor of the pharynx at its origin from the great 
comu of the os hyoides ; this portion of the bone lies imme* 
diately below the artery, and the vessel itself lies below the 
level of the nerve. 

In the third stage, where it is sometimes called the ranine 
artery, it ascends a little to reach the base of the tongue, and 
then proceeds horizontally along the inferior surface of this 
organ between the genio-glossus and lingualis muscles, and 
above the frsenum linguae : here it terminates in anastomosing 
with the artery of the opposite side. In this third stage it is 
accompanied by the ninth nerve, which at the anterior edge 
of the hyo-glossus muscle turns under, — that is, superficial to 
the artery, and then proceeds along its inner side, towards the 
tip of the tongue ; so that in this situation the two lingual 
nerves lie between the two arteries. 

The branches given ofi" by the lingual are three in number. 

1. The Byoidean branch, which arises at the outer edge of 
the hyo-glossus muscle: it supplies the epiglottidean gland, 
and the muscles attached to the os-hyoides, and anastomoses 
with the branch of the opposite side, and with the superior 
thyroid artery. 

2. The Dorsalis lingua, — In many cases this is deficient or 
diminutive : when it exists it may be traced running upwards 
and outwards, under cover of the hyo-glossus muscle, towards 
the base of the tongue. Some of its branches are lost in the 
stylo-glossus muscle and base of the tongue ; while others as- 
cending, supply the tonsil and velum paiati. It lies imme- 
diately under the mucous membrane. 

3. The Sublingual artery, — This artery proceeds forwards 
and outwards to supply the gland of the same name. It also 
sends branches to the mucous membrane of the mouth, and 
often one that pierces the mylo-hyoid muscle to arrive at the 
anterior belly of the digastric. It anastomoses with that of the 
opi)osite side and with the submental artery. Sometimes the 
place of this artery is supplied by a large branch from the 
submental, which pierces the mylo-hyoid muscle to arrive at 
the gland. 

Corresponding Veins. — The lingual artery is accompanied in 
its first and second stage by one or two vence comites, which 
arise from a plexus at the base of the tongue, and terminate 
in the internal jugular vein. From the same plexus arises a 
satelite vein of the lingual nerve, which accompanies the hypo> 
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glossal or ninth nenre, and opens into the facial or pharyngeal 
vein. Lastly, the ranine vein lies on the inferior sur&ce of 
the tongue, superficial and external to the artery in its third 
stage, and then passes between the mylo-hyoid and hyo-glossus 
muscles to terminate in the facial vein. 

The ling^ual artery may be exposed by an incision extending 
transversely from the oa-hyoides to the margin of the stemo^ 
mastoid muscle. The skin, platysma and fascia being divided, 
the gUstening tendon of the digastric muscle is brought into 
view : beneath this, and lower down, is the hyx>o-glo8sal nerve, 
much duller in its appearance than the tendon ; whilst the 
artery will be found situated stiU lower and a little deeper than 
the nerve. 

Mr. Guthrie advises that the trunk of the external carotid 
should be tied whenever there is unmanageable hsemorrhage 
from its branches. 

The ranine artery may be wounded in the operation of di- 
viding the frsenum Unguse. This will not occur if blunt pomted 
scissors be used, and their points directed downwards during 
the operation. When the artery is wounded in the child, the 
haemorrhage is favoured by the vacuum produced in sucking, 
and by the heat and mobility of the parts. As the ranine ar. 
teries anastomose at their extremities only, the right and left 
sides of the tongue may be filled with different coloured injec- 
tions. It has been proposed by Velpeau to puncture the ranine 
veins in cases of glossitis. 

The Facial artery, called also the labial or external maxillary , 
arises immediately above the preceding, and often by a common 
trunk with it. It ascends behind the digastric and stylo-hyoid 
muscles and hypo-glossal nerve, and penetrates the substance 
of the submaxillary gland. In this situation it lies behind the 
body of the inferior maxillary bone, and touches the internal 
pterygoid muscle ; it then descends, winds round the base of 
this bone, and gets to its cutaneous surface, where it is found 
lying at the anterior edge of the masseter muscle ; this may be 
termed its^rs^ stage. 

In the second stage it ascends tortuously along the side of 
the face, till it arrives at the internal angle of the eye, where 
it terminates in anastomosing with the nasal and frontal 
branches of the ophthalmic. In this latter part of its course 
it lies on the inferior maxUlary bone, the buccinator muscle, 
the levator anguli oris, and the levator labii superioris alseque 
nasi ; it is covered by the platysma myoides, the origin of the 
triangular oris, the zygomatic muscles, and by a little of the 
margin of the orbicularis palpebrarum muscle. 

Its corresponding vein is much less tortuous than the aru 
tery. Superiorly it communicates with th<& o^Vi\\a2asA!^> ^ss.^ 
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often with a large yein that descends on the middle line of tha 
forehead : as it descends, it crosses the cutaneous surface of 
^e parotid duct, being external to the artery. On the body 
of the inferior maxillary bone,, it lies dose to the artery, 
touching its outer edge : it then descends superficial to t&» 
submax&lary gland, and either terminates in the external in- 
ternal, or anterior jug^ilar rein. 
Before arriving at tiie face, the facial artery gives off — 

1. Several branches to the submaaiUary gkmd, some of which 
extend to the tongue and mucous membroiie of the mouth. 

2. A branch to the internal pterygoid muscle, 

3. The Inferior palatine artery, which is usually a small, 
branch : it penetrates between the stylo-glossus and s^lo^ 
pharyngeus muscles, to arrive at the superior ai^ lateral part 
of the pharynx, where it divides into two prmcipal branches 
that are distributed to the pharynx, tonsils^ and Eustachian 
tube. A tonsilitic branch sometimes comes off directly from 
the fiuiial, and passes between the internal pterygoid and stylo- 
glossus muscles to its destination. 

4. The Inferior mental, or submental artery, is a larger 
branch than the preceding ; it runs along the base of the in- 
ferior maxillary bone towards the symphysis menti, being co- 
vered by the platysma myoides, and lying upon the cutaneous 
8ur£Eice of tiie mylo-hyoid muscle. Near the middle line it 
divides into two branches, — one of which crosses in firont of 
the anterior belly of the digastric muscle to anastomose with 
that of the opposite side, while the other ascends on the front 
of the chin to supply the integuments, and communicates with 
the inferior dental branch of the internal maxillary artery. In 
some cases the inferior mental gives off the sublingual artery 
which more usually arises from the lingual. 

The tajciaX artery having arrived on the side of the face, 
gives off external and internal branches ; the former supply 
the muscles and integuments of the cheek, and anastomose 
with the transversalis faciei artery : the most remarkable of 
these is the buccal artery. 

1. The Buccal artery runs backwards over the buccinator 
muscle, and then getting on the inside of the ramus of the 
lower jaw, terminates by anastomosing with the internal max- 
iUary. Its branches are distributed to the buccinator and mas- 
seter muscles, to the fat of the cheek, the parotid gland and 
Steno's duct. 

The internal branches are the inferior labial, the coronaries, 
and the dorsalis nasi. 

2. The Inferior labial is distributed to the muscles and in- 
teguments of the lower lip, and anastomoses with the sub- 
mental and dental arteries. 

3. The Inferior coronary passes inwards in a very tortuouf 
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Hianner beneath the triangularis oris, and qnadratas mentis 
and proceeds along the margin of the lower lip, close to its 
mucous membrane, where it anastomoses with that of the op- 
posite side. In its course it supplies the above-mentioned mus- 
cles, and anastomoses with the inferior labial, submental, and 
dental arteries. 

4. The Superior coronary artery arises near the commissure 
of the lips, and runs tortuously inwards between the labial 
glands and mucous membrane of the upper lip. On the middle 
line it anastomoses with that of the opposite side, and sends 
upwards, towards the septum of the nose, a small branch 
termed the artery of the filtrum. Its branches are distributed 
to the muscles, integuments, and mucous membrane of the 
upper lip,— also to the gums, where these small vessels anas- 
tomose with branches of the inferior dental artery. 

6. The Dorsalis nasi ascends obliquely inwards, and distri- 
butes itft branches to>the muscles, cartilages, and integuments 
of the nose, i^r which it anastomoses with that of the oppo- 
site side. Some of its minute branches pierce the fibro-carti- 
lages to reach the mucous membrane. We often find the place 
of this artery supplied by a number of small branches ; or on 
the contrary, there may be a very considerable single branch, 
in which case the angular or terminating branch is particuUrly 
small. 

6. The Angular artery is the terminating branch of the 
facial : it ascends between the origins of the levator labii su- 
perioris alseque nasi, and anastomoses with the nasal or ter- 
minating branch of the ophthalmic artery. When it becomes 
necessary to make an incision into the lachrymal sac, it should 
be made external to the angular artery. 

The facial artery can be readily compressed or tied, as it is 
passing over the body of the inferior maxillary bone. 

At its origin this vessel is covered by a few lymphatic glands, 
aome of which accompany it on the fisice. These may enlarge, 
and displace the submaxillary gland so as to occupy its natural 
position. A tumour of this kind may be removed without di- 
viding the trunk of the facial artery ; and such has probably 
been the nature of the tumour in many of those operations that 
have been termed extirpation of the submaxillary gland. Mr. 
Colles doubts the possibility of removing it, on account of its 
connexion with the facial artery, and its dipping behind the 
mylo-hyoid muscle, but a still greater dMculty arises from its 
vicinity to the ling^ual nerve, and its intimate connexion with 
the gustatory. 

In certain amputations of a portion of the lower jaw, the artery 
is necessarily cut across, and care should be taken to divide it on 
the bone, and not beneatii it, lest it should retract too deeply into 
the submanUary space. Its coronary biaiicXi^^ «x^ ^^W<^\^ 
Ae opentkm for hare lip ; it is not mcfi^asaxy \A \N& \^<sai^ \s*^ 
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the suture needle must be passed sufficiently deep to close the 
posterior part of the wound, as otherwise there might be serious 
hemorrhage into the mouth. 

No artery presents greater varieties either as to origin, ter- 
mination, or size, than the facial ; it sometimes arises in com- 
mon with the lingual : in many cases it terminates by its coro- 
nary branches, and in others by the dorsalis nasi ; in tiiese cases 
the branches of the facial are replaced by those of the trans- 
yersalis faciei : on the other hand, according to Soemmering, 
it may extend to the forehead, giving off the palpebral and 
lachrymal arteries. On one side there may be a large fkcial 
artery, and a mere vestige on the other. 

The facial artery communicates with the internal maxillary 
by the infra-orbital and inferior dental branches of the latter, 
and with the internal carotid by its inosculation with the nasal 
branch of the ophthalmic. 

The posterior branches are the occipital and posterior auris. 

The Occipital artery arises from the posterior part of the 
external carotid, nearly opposite to the origin of the Ungual 
artery. It may be divided into three stages. 

In its^rs^ stage it lies in the anterior superior lateral triangle 
of the neck, running towards the digastric groove of the tem- 
poral bone; and extends as far as the anterior margin of the 
stemo-mastoid muscle, passing obliquely over the concavity of 
the arch formed in the neck by the hypo-glossal nerve, which 
is therefore said to hook round it. In tlus stage the occipital 
artery at first runs along the inferior margin of the posterior 
belly of the digastric muscle : more posteriorly, however, this 
muscle partly covers the artery, and forms one of its supei^cial 
relations ; s^ more superficially we find a portion of the pa- 
rotid gland, the fascia of the neck, and the integuments. Its 
deep seated relations are the internal carotid artery, the pneu- 
mogastric nerve, and the internal jugular vein, from which 
last it is separated by the spinal accessary nerve. 

In its second stage it grooves the temporal bone in passing 
somewhat horizontally from before backwards ; it is situated 
under cover of the mastoid process, the stemo-mastoid musde, 
the splenius capitis, the trachelo-mastoideus and digastric 
muscles. In this stage the artery lies external to the outer 
margin of the rectus capitis lateralis muscle, above the trans- 
verse process of the atlas ; it then passes across the insertion of 
the obliquus superior, and afterwards arches over the insertion 
of the complezus major muscle : it occasionally lies underneath 
this muscle. 

In its third stage it arrives at the posterior region of the 

neck by passing through a tendinous expansion, which, unites 

the j>oBterior margin of the sterno-mastoid muscle with the 

Anterior border of the traperaua at tWvt Vn»«x\ii»cA\ wcAtbsa 
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ascends obliquely inwards and ramifies on the occipital region 
of the head. In this stage it appears in the triangtdar space 
which the splenii capitis muscles form on the middle line in 
the superior part of the neck ; and then ascends on the back 
of the head, through the fibres of the occipital muscle, in com- 
pany with the i)Osterior branch of the second cerrical nerve. 

The first branches of the occipital artery are distributed to 
the posterior belly of the digastric muscle, and to the stylo- 
hyoid and stemo^mastoid muscles. It occasionally gives off 
the stylo-mastoid artery, which enters the stylo-mastoid fora- 
men and anastomoses with a branch of the middle meningeal 
from the internal maxillary. As it lies on the side of the jugu- 
lar vein, it sometimes gives ofi* a meningeal branch, which 
enters the foramen lacerum posterius, and is distributed to the 
dura mater in the posterior and lateral regions of the cranium. 
Farther back, the occipital artery communicates with the ver- 
tebral artery, and sends one or more large tortuous branches 
downwards to the muscles on the back of the neck: these 
branches anastomose with the cervicalis superficialis and cer- 
vicalis profunda arteries. Lastly, it gives ofi* a mastoidean 
branch, which passes through the mastoid foramen, and is dis- 
tributed to the dura mater of the occipital fossa. The termi- 
nating branches of the occipital artery ascend tortuously in 
the course of the lambdoidal suture to supply the occipito- 
frontalis muscle and integuments, and to anastomose with the 
temporal and posterior auris arteries, and with the occipital 
of the opposite side. We sometimes find one of those small 
branches passing through the parietal foramen to be lost in the 
dura mater. 

Should it ever be necessary to tie the occipital artery in case 
of profuse haemorrhage from any of its branches, the incision 
already recommended for exposing the external carotid will 
also expose this vessel in the commencement of its first stage, 
or an incision may be made along the lower margin of the pos- 
terior belly of the digastric muscle, on raising which the artery 
is brought into view. Care should be taken not to injure or 
include the hypo-glossal nerve. 

The depth of this artery behind the mastoid process is very 
variable, and unless there be a wound to guide us to the vessel, 
it is not an operation that should be attempted. 

Anomalies In some cases this artery arises from the in- 

temal carotid.* Dr. Green relates a case in which it arose 
from the vertebral.f Lastly, it may give ofi* the pharyngea 
ascendens.^ 

* Tiedeman. Exp. Tab. Art. p. 81 
+ Green, p. 10. 

X Op. cit. p. 9. 
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The Posterior auris artery is one of the smallest branches of 
the external carotid : it arises in the substance of the parotid 
gland, nearly opposite the apex of the styloid process, and 
ascends along the superior margin of the i)osterior belly of the 
digastric muscle, till it arrives at the interval between the ex- 
ternal auditory canal and mastoid process. There it divides 
into two branches, — an anterior and posterior. 

The anterior branch is distributed to the internal or deep 
surface of the pinna. The posterior branch ascends between 
-the retrahens auris muscle and bone, and supplies the int^u- 
ments covering the mastoid process, and the temporal and 
retrahens auris muscles. 

Before its bifurcation the posterior auris sends branches to 
the parietes of the external auditory canal, to the parotid 
gland, and to the digastric and stylo-hyoid muscles. It also 
gives o£f a stylo-mastoid branch , which enters the stylo-mastoid 
foramen, and after supplying the lining membrane of the 
aqueduct of Fallopius, the tympanum and semicircular canals, 
terminates by anastomosing with a branch of the middle me- 
ningeal artery which enters by the hiatus Fallopii. 

In the operation of cutting down on the facial nerve, in order 
to remove a portion of it after its exit from the stylo-mastoid 
foramen, the trunk of this artery must have been usually di- 
vided, together with its stylo -mastoidean branch. 

Mr. Harrison saw a case in which it was tied in front of the 
mastoid process, for aneurism by anastomosis on the external 
surface of the pinna — but without success. 

Anomalies The posterior auris sometimes arises by a trunk 

common to it and the occipital, as we will find lower down. 
It has been known to give off the transversalis faciei. 

The only internal branch of the external carotid is the pha- 
ryngea ascendens. 

The Pharyngea Ascendens artery may be exposed by the 
dissection recommended for exposing the internal carotid, and, 
therefore, the student would find it more expedient to defer its 
examination for the present. 

The pharyngea ascendens is the first and smallest branch of 
the external carotid. After its origin it ascends in the neck, 
being related, — posteriorly to the spinal column, the rectus an- 
ticus muscle, and the superior laryngeal nerve ; — anteriorly to 
the stylo-pharyngeus muscle, — internally to the pharynx, and 
externally to the superior cervical ganglion of the sympathetic 
nerve. In this course it gives off a few irregular branches to 
the muscles of the pharynx, and terminates by dividing into 
the pharyngeal and meningeal branches. 

The Pharyngeal branch passes obliquely upwards and in- 



TBANSVEBSALIS FACIEI ARTEEY. 47 



wards, and sends off a number of twigs, some of which as- 
cend through the superior constrictor of the ^arynx, while 
others descend in the substance of the middle and inferior con- 
strictors ; they anastomose with branches of the superior thy- 
roid and lingual arteries. 

The Meningeal branch ascends between the carotid artery and 
jugular vein, and supplies these vessels, the pneumogastric 
nerve, the Eustachian tube, the rectus capitis anticus, and 
longus colli muscles. It then passes through the foramen la- 
cerum posterius to ramify on the dura mater, having previously 
sent a small branch into the cranium through the cartilaginous 
substance that fills the foramen lacerum anterius. 

This artery is not very liable to accident on account of its 
deep situation. Scarpa, however, relates a case in which it 
was ruptured. 

Anomalies, — Thepharyngeaascendens is sometimes a branch 
of the common carotid artery, and in still rarer cases it may 
arise from the internal carotid, in which case there is usually 
an accessary pharyngeal from the external carotid. It has also 
been observed to arise from the occipital,* or from the superior 
thyroid, t or facial. { Finally, there are sometimes two, and 
at other times three, instead of a single artery. § 

The only external branch of the external carotid is the trans- 
versalis fiwjiei. 

The Transversalis Faciei artery usually arises from the outer 
part of the external carotid a little before its termination. At 
its origin it is imbedded in the parotid gland, through which it 
proceeds outM'ards towards the integuments, then turns round 
the ramus of the lower jaw, and ascends sUghtly on the cuta- 
neous sur&ce of the masseter muscle. In this situation it lies 
above the duct of the parotid gland, concealed by the socia 
parotidis and surrounded by the filaments of the facial nerve. 
This artery sends a twig to the masseter muscle, which anas- 
tomoses with a branch of the internal maxillary ; farther on, 
it sends several twigs to the parotid gland and its duct, and 
after supplying the zygomatic muscles, the orbicularis palpe- 
brarum and the integuments, it terminates by anastomosing 
with the infira-orbital, buccal and facial arteries. 

Anomalies In many cases this artery arises from the tem- 
poral. Dr. Hart has seen it arise from the external carotid, 



• Cruveilhier Ang. p. 102. 

t Meyer Lehre von der Blut, p. 49. 

X Green, p. 9. 

S Scemmeriiig op. oit. p. 126. 



4S TEMPORAL ABTEBY. 

opposite the angle of the jaw, beneath which it passed for* 
wards and joined the labial at the anterior edge of the masseter 
muscle. He has also seen it arise from the posterior amis. 
When the facial artery is small, this vessel is proportionaUljr 
large, and gives off the dorsalis nasi, or angolaris, or both. 

The terminating branches of the external carotid are the 
temi)oral and internal maxillary. 

The Temporal artery arises immediately behind the neck of 
the inferior maxillary bone, and ascends through the parotid 
gland in front of the external auditory canal. It next passes 
between the attrahens auris muscle and the horizontal ramus 
of the zygoma, and ascends into the temporal region : here it 
lies on the temi)oral aponeurosis, and is covered by a fascia of 
considerable strength, and which is continuous with the cer- 
vical aponeurosis covering the parotid gland. In the middle 
of the temporal region the artery terminates by diyiding into 
two branches. 

Previously to its subdivision it sends branches — ^forwards to 
the masseter muscle and temi)oro-maxillary articulation,— 
backwards to the pavilion and auditory canal, — and a branch 
internally, viz : — 

The Middle deep temporal artery, which arises immediately 
above the zygoma, pierces the temporal ai)oneurosis, and divides 
into several branches that ramify in the temporal muscle, and 
communicate with the other temporal arteries. 

The terminating branches of the temporal artery are the an- 
terior and posterior. 

The Anterior ascends tortuously towards the forehead, sup- 
plies the integuments, orbicularis palpebrarum and muscles of 
the forehead, and anastomoses with the corresponding artery 
of the opposite side, and with the frontal and supra-orbital 
arteries. This is the branch selected for arteriotomy. 

The Posterior terminating branch ramifies on the side of the 
head, and anastomoses with that of the opposite side, and with 
the occipital and posterior auris arteries. 

The temporal artery is not subject to much variety : it maj, 
however, arise nearer the angle of the inferior maxillary bone 
than we have above described, in which case it usually gives odf 
the transversalis faciei. This vessel should never be opened 
near the zygoma, as unmanageable haemorrhage or infljiTnTnatimi 
and abscesses may be the consequence Mr. Harrison men- 
tions a case in which this practice was followed by a varicose 
aneurism. The anterior branch should be selected for arterio- 
tomy, and should a small aneurism be the result, as occaakm* 
ally happens, it may be cured by compression, or by Tnn^Hng 
an incision through the tumour and dressing it from the bottom. 
Mr. Liston advises to divide the artery at each side of the 
tumour, and tie the bleeding extremities. 
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The Internal maxillary artery may be exposed in the follow^ 
jing manner : haying removed the brain and uncoTered the 
masseter muscle, we may carry a very small and pointed saw 
upwards behind the posterior extremity of the zygoma, an4 
divide it from within outwards as near its roots as possible.. 
We next remove the roof and contents of the orbit in the vsual 
manner, and sink the point of the saw into the anterior ex- 
tremity of the spheno-maxillary fissure, and from this point 
make two incisions ; one upwards and outwards through the 
outer wall of the orbit to terminate at the external angular 
process of the frontal bone ; the other downwards and inwards, 
through the floor of the orbit to terminate on the outside of the 
supra-orbital foramen. These two incisions will include the 
greater part of the malar boue, and the zygoma will fall down, 
carrying with it the masseter muscle. Our next object is to 
detach the temporal muscle and vessels from the temporal 
fossa, and allow them to hang down from the coronoid process 
of the inferior maxillary bone. We then introduce a knife 
into the temporo-maxiUary articulation above the fibro-carti- 
lage, and divide the portion of the capsular ligameot, which con- 
nects the latter to the circumference of the glenoid cavity. 
Lastly, we make two incisions, meeting internally at an angle, 
so as to include the greater part of the squamous plate of the 
temporal bone, and the great wing of the sphenoid bone ; one 
of these incisions may commence immediately in front of the 
ear, and be continued vertically down through the side and 
base of the skull till it terminates immediately behind and ex- 
ternal to the spinous process of the sphenoid bone ; the second 
may be made with a small saw, and as the malar bone is 
already removed, the incision may be readily made to connect the 
inferior angle of the sphenoidal fissure, with the internal ex- 
tremity of the preceding incision : on the inside of the latter, 
the foramen ov^e and foramen rotundum should lie unopened. 
A slight stroke of the hammer against the bone between these 
two incisions will detach it, and give a full view into the 
zygomatic fossa : the branches of the artery may then be dis- 
sected. The vidian and posterior palatine canals can be readily 
broken into, if a verticsd section of the skull be previously 
made through the adjacent nostril. The following dissection 
may also be readily performed, for the purpose of exhibiting the 
internal maxillary artery : — after the transversalis faciei artery, 
together with the masseter muscle and its superficial relations 
have been examined and removed, a horizontal section may be 
made through the ramus of the inferior maxilla immediately 
above its angle with a fine metacarpal saw ; care being taken 
that none of the soft parts imder cover of the bone shall be. 
injured : another horizontal section may now be made through 
the neck of the jaw immediately below the condyle^ «M.^X^. 
4 
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oaronmd process remoTed fiN>m its connexioa with the temporal 
muscle. The piece of bone included between the two inciaioiii 
may also be remoyed, and afterwards can be replaced tk 
pleasure. The zygomatic arch should be next taken away, 
and ^is may be done by two incisions, — one made posterioiiy 
through this process of bone close to its origin, — the otiier an- 
t^orly, close to the external part of the orbit through tiie 
zygomatic process of the malar bone. 

The internal maxillary artery is larger than the tempond, 
and together with it is contained within the parotid region : 
immecSately after its origin, it runs horizontally farwaids and 
lies on the inside of the lower portion of the neck of the inferi<v 
maxillary bone, which it separates from the internal lateral liga- 
ment of the temporo-maxillary articulati(m. We next find it 
passing forwards and inwards, forming a currature the con- 
cavity of which looks upwards and embraces the external 
pterygoid muscle ; in this part of its course it lies in a trian- 
gular space, bounded by the external pterygoid muscle aboTC, 
the internal pterygoid beneath, and the ramus of the lower 
jaw externally. In the same triangular space we observe the 
gustatory and inferior dental nerves, and usually the buccal 
nerve, descending to their destination. In the next part of its 
course, we find the internal maxillaiy artery running upwards 
and inwards towards the root of the pterygoid process, and 
passing between the outer surface of the external pterygoid 
muscle, and the fibres of the temporal muscle. Finally, it 
sinks between the two origins of the external pterygoid muscle 
into the pterygo-maxillary fossa where it terminates. In some 
(not very rare) cases, the artery passes to its destination, 
not through the triangular space above described, but between 
the external pterygoid muscle and the base of the skulL We 
shall now examine its branches in the order in which they 
arise. 

1. The Middle meningeal artery is the largest branch of the 
internal maxillary. It arises on the inside of the neck of the 
lower jaw, and ascends obliquely inwards to the base of the 
skull, beldnd the external pterygoid muscle, which conse- 
quently separates it from the continued trunk of the internal 
maxillary artery. In this part of its course it usually passes 
between the roots of the temporo-auricular nerve : it then 
enters the spinous foramen in the base of the skull, after pas- 
sing between the origin of the circumfiexus palati muscle in 
front, and the internal lateral ligament of the lower jaw pos- 
teriorly. In this part of its course, it supplies the pterygoid 
muscles, the muscles of the pharynx, and the temporal and 
sphenoid bones. 

Having passed within the skull, the middle meningeal artery 
ascends brateath the dura-mater into the middle fossa of the 
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cranimn, and terminates by dividing into an anterior and pos- 
terior branch. 

. Before its division it sends a branch through the spheno- 
frontal fissure to terminate in the lachrymal gland ; another 
through the hiatus FaUopii, which supplies the fieudal nerve 
and anastomoses with the stylo-mastoid artery ; and a third, 
through the canal for the internal muscle of the malleus, to 
be distributed on the lining membrane of the tympanum. 

The Anterior terminating branchy much larger than the x>os- 
terior, ascends through tiie groove in the great wing of the 
sphenoid bone, and the anterior inferior angle of the parietal 
lK)ne, the groove in the latter being frequently converted into 
a complete osseous canal. The artery is here situated about 
one inch behind the external anguUu* process of the frontal 
bone, and divides into numerous branches that radiate in all 
directions on the internal surface of the parietal and adjacent 
bones: these branches are principally lost on the dura-mater; 
a few of them penetrate the sutures and supply the diploe 
of the bones. This artery has been frequently torn in iiguries 
of the head, and has given rise to considerable haemorrhage 
between the dura-mater and the bone. It may also be wounded 
in the operation of trephining : the haemorrhage may, however, 
be easily controuled by the application of a dossil of lint. 

The Posterior terminating branch curves backwards as it 
ascends on the internal suiiace of the squamous plate of the 
temporal bone. Its branches communicate with each other, 
and terminate in the dura-mater and bone. 

2. The Tympanic artery is & very small branch; it sometimes 
arises from that branch of the temporal which goes to supply 
the temporo-maxillary articulation; it passes through the 
Glasserian fissure into the tympanum, and ramifies upon the 
membrane lining the interior of this cavity, and in the muscles 
contained within it. 

3. The Inferior dental artery arises from the inferior margin 
of the internal maxillary, nearly opposite the origin of the 
middle meningeal, and runs obliquely downwards and forwards, 
between the internal lateral ligament, and the ramus of the lower 
jaw. In this course it sends numerous branches to the ptery- 
goid muscles, and to the gustatory and inferior maxillaiy 
nerves. Lower down it gives off a mylo^hyoidean branch whidb 
descends in the groove leading fr>om the dental foramen, 
accompanied by the mylo-hyoidean branch of the inferior den- 
tal nerve, and supplies the mylo-hyoid muscle and mucous 
membrane of the mouth. Immediately after giving off this 
last branch, the inferior dental artery enters the dental fora- 
men, in company with the dental nerve, which is situated in 
front of it. It descends beneath the alveoli, till it arrives at 
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the first molar tooth where it divides into two branches; one 
of which is continued to the symphysis menti, supplying the 
alveoli of the canine and incisor teeth ; the other escapes by 
the mental foramen, together with the mental branch of tl^ 
inferior dental nerve, to supply the integuments, and trian- 
gularis and depressor labii inferioris muscles ; it anastomoses 
with the adjacent branches of the facial artery. In its course 
through the inferior maxillary bone it sends branches into the 
alveoU, each of which penetrates the bottom of the tooth to bo 
distributed on the membrane lining its cavity. 

4. The Meningea parva artery is not a constant branch; 
when it exists it arises from the internal maxillary, close to 
the origin of the inferior dental. Some of its branches are 
distributed to the soft palate and the nasal fossae : a princ^Nil 
branch of the artery passes upwards through the foramen 
ovale and supplies the inferior maxillary nerve, casserian gan- 
glion and dura-mater. 

5. The Posterior deep temporal artery arises from the inter- 
nal maxillary, while the latter is passing between the two 
pterygoid muscles ; it ascends between the temporal and exter- 
nal pterygoid muscles, and then between the temporal muscle 
and side of the cranium : to all these parts it sends numerous 
filaments which ultimately terminate in anastomosing witJi 
the deep temporal branch from the superficial temporal 
artery. 

6. The Masseteric artery also arises in the triangular space 
between the two pterygoid muscles and ramus of the lower 
jaw. It passes outwards through the sigmoid notch Uiat sepa- 
rates the coronoid process from the condyle of the inferior 
maxilla, and then descends on the outer side of its ramus, sup- 
plies the masseter muscle, and anastomoses with the transver- 
salis £Eiciei artery. 

7. The Pterygoid branches are numerous : some of them are 
distributed to the internal pterygoid muscle, and a still greater 
number to the external pterygoid. 

8. The Buccal artery runs tortuously, downwards, forwards 
and outwards, between the two pterygoid muscles, and & 
company with the buccal nerve. Having arrived at t^ 
anterior margin of the ramus of the inferior maxillary bone».it 
penetrates the cheek and divides into a number of branches 
which are distributed to the platysma myoides, buccinator and 
zygomatic muscles, and also to the integuments of the che^ 
and to its mucous membrane and folUcles. It anastomoses 
with the facial, infra-orbital, and transversalis faciei arteries :,ln 
some cases it is deficient, and in others it arises from some 
other branch of the internal maxillary. 

9. The Anterior deep temporal artery ascends in the anterior 
part of the temporal lossa to supply the temporal mascle^ and 
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to anastomose with the other temporal arteries. Some of its 
branches penetrate the mtdar bone to reach the lachrymal 
gland, and communicate with the lachrymal artery. 

10. The Posterior superior dental artery descends tortuously 
on the back of the antrum. Some of its branches pierce the 
superior maxillary bone, and supply the molar teeth and mu- 
cous membrane of the antrum, while others are distributed to 
the teeth, gums, and buccinator muscle : they anastomose with 
the labial, buccal and iiuEra- orbital arteries. 

1 1 . The Injra-orbital artery passes through a canal of the 
same name in the floor of the orbit, in company with the infra- 
orbital nerve beneath which it lies. In this course it sends 
some small branches to the inferior rectus and inferior oblique 
muscles of the eye. Having arrived at the anterior part of 
this canal, it gives off the anterior superior dental branch, which' 
descends through the anterior wall of the antrum, to supply its 
mucous membrane, and the canine and incisor teeth. After 
giving off this branch, it leaves the infra orbital canal, and is 
found on the face beneath the outer head of the levator labii 
superioris alseque nasi, and lying on the levator anguli oris. 
In this situation it supplies the adjacent muscles, and anasto- 
moses with the facial, dental, buccal and nasal arteries. 

12. The Vidian artery, extremely small, passes backwards 
through the Vidian canal above the root of the internal ptery* 
goid plate, and enters the aqueduct of Fallopius through the 
hiatus Fsdlopii. It supplies the facial nerve. Eustachian tube 
and pharynx, and anastomoses with the pharyngea acendens, 
and with the stylo-mastoid branch of the occipital artery. 
This vessel is sometimes given off by the trunk of the middle 
meningeal. 

13. The Superior palatine arfer^ descends obliquely forwards 
through the posterior palatine canal. In this situation it sends 
two or three small branches through the accessary palatine 
canals to the velum palati. The continued trunk after leaving 
the posterior palatine canal advances on the roof of the mouth, 
and is distributed to its lining membrane, and to the gums and 
superior maxillary bone. At the foramen indsivum it com* 
municates with the spheno-palatine arteries, which descend 
from the nose through the anterior palatine canals.* 

14. The Spheno-palatine artery may be considered as the 
terminating branch of the internal maxillary. It passes through 
the spheno-palatine foramen into the cavity of the nose, where 
it gives off a pterygo-palatine branch, and then divides into 
its terminating branches. The pterygo-palatine branch some- 



* The branches of this vessel may be the seat of aneurism by anastotcw^- 
sis, as in a case obseryed bj Velpeau. 
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times comes off directlj from the internal maxillary ; it paases 
backwards throngh the pterygo-palatine canal, and supplies 
the pharynx and Eustachian tube. The terminating branchei of 
the spheno-palatine are two or more in number. One of tiiem 
descends on the septum nasi, with the spheno-palatine nerve, 
and communicates with the superior palatine artery. The 
others are distributed in the superior and middle meatus, in 
the antrum, and in the posterior ethmoidal cells: they commu- 
nicate with the ethmoidal arteries, and form between the mu- 
cous membrane and periosteum, a vascular net-work, deeply 
tin^g the former membrane. 

in. the 8th Yolume of the MedicO'Chirurgical TVansactiom, 
a case is related in which Sir B. Brodie tied the common 
carotid in consequence of haemorrhage from the dental branch 
of the internal maxillary artery after extraction of the second 
molar tooth of the upper jaw; the hemorrhage, howeyer, 
proved fatal. In ordinary cases of this kind we may plug up 
the socket, or apply the actual cautery, or if practicable the 
tooth should.be replaced. 
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This artery may be exposed in the following manner t — ^The 
brain should first be removed in the usual way, leaving un- 
iigured, however, the cerebellum, medulla oblongata and pons 
Varolii : the tentorium should now be removed, and the cere* 
bellum pushed gently forward, or a small portion of its pos- 
terior part removed, so as to make room for the saw. A ver- 
tical section of the cranium should be next made through the 
posterior part of the occipital foramen and through the cervical 
vertebrae, behind their articular processes. This section will 
enable us to study the medulla oblongata, vertebral arteries 
and their branches, and the eighth, ninth, and sub-occipitaL 
nerves, as exhibited in the plate at the end of this work. After 
these parts have been examined, the cerebellum and spinal 
marrow may be removed, and the ligaments divided which 
connect the occipital bone to tiie first and second vertebrae. 
The vertebrae may now be separated from the occipital bone, the 
recti capitis antici muscles having been previously detached from 
tiie front of the spine, but allowed to remain in connexion with 
the occipital bone. Lastly, the lower part of the neck may be 
cut across, and the digastric and styloid muscles, &c. ; neatly 
dissected. The portion of the internal carotid contained In the 
osseous canal must be carefully followed with a chizel, and its 
exMct relation to the cochlea, tympanum asvd Eustachian tube 
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may be seen in a metallic cast of the ear, or after loftening the 
bone in dilute acid. 

This vessel is much larger than the external carotid in the 
joung subject, but nearly of equal size in the adult. It usually 
arises opposite the superior margin of the thyroid cartilage, 
and ascends to the base of the cranium, being lodged superiorly 
in an angular space formed by the pterygoid muscles on the 
outside, and the superior constrictor of the pharynx on the 
inside : this may be termed its first stage. 

In its firtt stage it constantly forms a curvature, the convex- 
ity of which looks outwards, and lies farther from the middle 
line of the neck than the external carotid. In the remaindtf dT 
its ascent to the base of the skull it usually forms a number 
of other tortuosities seldom alike in any two subjects. Its 
posterior surface corresponds to the spine, rectus cspitia 
anticus major muscle, and to the Buperi(»r cervical ganglion, 
from which it is separated by the superior laiyngeal, and 
usually by the pharyngeal branch of the pneumogastric nerve. 
Near itke base of the skull ^the internal jugular vein lies pos- 
terior and a little external to it, but separated from it by the 
hypo-glossal, glosso-pharyngeal and pneumogastric nerves im- 
mediately after their exit from the interior oi the cranium. Its 
anterior surface is covered inferiorly by the external carotid, 
from which it separated a little higher up by the stylo-glossua 
and stylo •pharyngeus muscles, the styloid process, or by the 
stylo-hyoid ligament, a portion of the parotid gland, the glosso- 
pharyngeal nerve, and occasionally the phaiyngeal branch of 
the pneumogastric nerve. ImmedUitely before it pierces the 
base of the cranium its anterior surface is related to the Eus- 
tachian tube and origin of the levator palati muscle. Its exief 
nal surface corresponds to the glosso-pharvngeal nerve, to a por- 
tion of the styloid process, to the origin of the stylo-pharjmgeus. 
muscle, to an aponeurosis separating it from the parotid gland, 
and to the internal jugular vein. Its internal surface corres- 
ponds to the pharynx and the pharyngea ascendens artery, 
llie tonsil lies anterior and internal to the artery. In this 
stage it gives off no regular branches. 

£iits second stage, we trace it forwards and inwards through 
the carotid canal, surrounded as in the neck by filaments of 
the sympathetic nerve, and also by a few small vdns^ which 
terminate in the cavernous sinus. In this canal it is situated, 
anterior and internal to the cavity of the tympanum, from 
whidi it is separated only by a thin partition of bone : it lies 
inferior to the cochlea ; and at the commencement of this stage, 
inferior also to the Eustachian tube ; superior to which, how- 
ever, it gradually passes as it enters upon its third stage. In 
passing through the canal in the temporal bone, it sends a 
delicate bran(£ to the tympanum, and afterwaxda ^^«e^ xs^ 
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nute branch to anastomose with the Vidian artery. Hayingj 
emerged from the carotid canal, it passes obliqnely orer the; 
cartilaginous substance, which fills the foramen lacerum ante-j 
riusor spheno-temporal fissure; it then enters the cranium,; 
and here its second stage terminates. j 

In its third stage the artery advances through the cayemousj 
■inus in the form of a Roman S, being first convex superiorly, 
and more in front convex inferiorly. It then pierces the dura- 
mater, and immediately beneath the anterior clinoid proeeas 
makes a turn backwards and inwards, and terminates on the 
outside of the commissure of the optic nerve, and at the inter- 
nal extremity of the fissure of Sylvius, by dividing into the 
posterior communicating, and the anterior and middle arteries 
of the cerebrum. As it passes through the cavernous sinus, 
it is crossed from behind forwards by the sixth nerve, which is 
closely applied to its external surface. A branch or two of the 
sympathetic nerve may also be observed ascending on its out^de 
and joining the sixth nerve, as the latter is passing the carotid 
artery. More externally, and in the outer wall of the caver- 
nous sinus, are situated the third, fourth, and ophthalmic branch, 
of the fifth nerve : these nerves are placed in their numerical 
order, from above downwards, and from within outwaids. 
When piercing the dura mater, the lining membrane of the 
sinus is refiected on the artery and on the nerves in inmiediate 
connexion with it, thus forming a sheath which separates them 
from the blood of the sinus. In this third stage it gives off, 
while in the cavernous sinus, some small branches (arteruB re« 
eeptaculi,) to the dura mater, and to the inferior petrosal simit 
and pituitary body; also a branch to anastomose with the 
middle meningeal arteiy. Immediately after escaping from 
the cavernous sinus it gives off* the ophthalmic artery, and stUl 
later the choroid and posterior ccnnmunicating arteries. It 
then terminates by dividing into the arteries alre^y mentioned. 

V The Ophthalmic artery is given off beneath the anterior 
olinoid process. It may be exposed by the following dissection :.— 
The brain should be removed from the cranium in the usual 
way ; two vertical incisions should be next made, commencing^ 
one at the external, and the other at the internal angular pro- ~ 
cess of the frontal bone. K these be directed so as to meet- 
posteriorly in the sphenoidal fissure, they will be found to in- 
clude between them almost the whole of the roof of the orbiti - 
which may be then readily detached with the hammer/ 
The several parts contained within the cavity of tiie orbit nii^ ' 
be thus exposed. Immediately after its origin, it advanoeft<r 
between the second and third nerves, and enters the optic fonu 
men, being lodged in a fibrous sheath formed for it by tha 
dura mater. At first it lies on the outside of the optic nerv^ • 
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then ascends to get on its superior snrface, where it is covered 
hy the levator palpebrs and superior rectus muscles, and 
accompanied hy the nasal nerve : lastly, it runs horizontally 
forwards between the internal rectus and superior oblique 
muscles, towards the internal angular process of the frontal 
bone : here it terminates by dividing into the nasal and frontal 
arteries, both of which escape from the orbit in company with 
the infra-trochleator nerve, passing above the tendo oculi and 
beneath the pulley of the superior oblique muscle. 

The ophthalmic artery gives off four sets of branches : 1st ; — 
on the outside of the optic nerve, it gives off the lachrymal, 
and central artery of the retina. 2diy ; — on the superior 
surface of the optic nerve, it gives off the supra-orbital, 
ciliary and muscidar branches. Sdly; — on the inside of the 
optic nerve it gives off the ethmoidal and palpebral; and 
4thly ; — ^its terminating branches, the nasal and frontal. 

1. The Lachrymal artery is the first, and one of the largest 
branches of the ophthalmic : it passes forwards and outwards 
between the origin of the superior rectus muscle and the su- 
perior head of the external rectus: it supplies both these 
muscles, and is conducted by the superior margin of the latter 
towards the lachrymal gland : in this part of its course it sends 
a branch through the malar bone into the temporal fossa, which 
anastomoses with the anterior deep temporal artery. More 
anteriorly it gives off a number of branches which pass above, 
and sometimes round the lachiymal gland to penetrate between 
its lobules, and to supply its interior. Lastly, the terminating 
branches are lost in the upper eyelid, in anastomosing with the 
internal palpebral and anterior temporal arteries. 

2. The Central artery of the Retina is extremely minute ; it 
pierces the coats of the optic nerve, and runs forwards through 
Its centre to arrive at the retina, on the internal surface of 
which it forms a vascular expansion, which may be traced as 
far forwards as the ciliary processes. Immediately on escaping 
from the optic nerve, it gives off a branch, fthe Artery ofZinn) 
which runs from behind forwards through the centre of the 
vitreous humour, contained within a sheath formed by the 
hyaloid membrane, called the hyaloid canal. It sends nume- 
rous small branches to the hyuoid membrane. In front it 
ramifies on the posterior part of the capsule of the lens, and 
in the foetus its branches have been traced to the membrana 
pm^yUaris. This artery occasionally arises from one of the 
dwunr arteries. 

3. The Supra-orhital artery accompanies the nerve of the 
same name to the notch in the superior margin of the orbit. 
In this course it lies on the superior rectus and levator palpe- 
bra» muscles, beneath the periosteum, and on the inside of the 
supra-orbital nerve. It supplies the levator ^^^^xv^ v^^ ^ssi.'' 
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perior rectus muscles ; mnd as it passes through the notch in 
the superciliary arch, it gives a branch to the diploe of the 
frontal hone. It then divides into two principal branches, of 
which the internal is the larger: these subdivide into many 
others, which supply the ocdpito-firontalis muscle, and anasto- 
mose with the angular artery inferiorly, and with the temporal 
artery superiorly. 

4. The Ciliary arteries are divided into two sets, — ^the short 
and the long. The short ciliary arteries (twenty, thir^, or 
sometimes even forty in number,) advance tortuously through 
the fatty matter that envelopes the optic nerve, around which 
they form a vascular net-work. After frequent anastomoses 
they penetrate the sclerotic coat« near the entrance of the 
optic nerve; some few of them terminate in this m^nfarane, 
the rest proceed between the sclerotic and choroid coats. 
After forming by their frequent subdivisions and anastomoses 
a kind of vascular net-work on the exterior of the choroid, 
they pierce this membrane, and form an expansion of more 
minute vessels on its interior. Having arrived at the ciliary 
body, some of them merely pass through it to arrive at the great 
arterial circle of the iris, but by far the greatest nrunber termi- 
nate in the ciliary body, each dliary process receiving so many 
as twenty or thirty branches : these ti^e a tortuous course in tl» 
substance of the processes, and then reuniting into larger and 
fewer branches, terminate behind the iris by anastomotic arches. 
In most cases several of these ciliary arteries come from some d 
the principal branches of the ophthalmic, and not directly firooi 
its trunk ; and in every instance the muscular arteries ghre off 
several ciliary branches which have been termed the anterior 
ciliary. These pierce the anterior part of the sclerotic coat, and 
communicate with the preceding. The long ciliary arteriet, 
usually two in number, pierce the sclerotic coat a little in firont 
of the short ciliary, and then run from bdiind forwards between 
the sclerotic and choroid coats, — one on the inner side, and 
the other on the outer side of the eye. In this course they 
send a few delicate branches to the sclerotic coat, and 
still fewer to the choroid ; and having arrived at the cihaiy 
body they subdivide into many branches which communis 
cate with the short ciliary arteries and form an artetialt 
circle at the ciliary margin of the iris. From this dicle 
arise many small branches which proceed towards the p'Optt 
in a radiated manner, and then bifurcate and anastomose wfili 
adjacent branches, so as to form a second arterial circle within 
the first. From this second circle arise smaller and more an- 
merous branches than from the first ; these proceed in a radbr 
ted manner to the pupillary margin of the iris, where most sf 
them enter into the formation of a third arterial circle witfatai 
the two pjreoeding. In speaking of the vascularity of the iili^ 
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Dr. Jacob obseires : — ** Much importance has been attached bj 
anatomists to the manner in which these radiating yessels are 
disposed, in consequence of the representation of Buysch, who 
exhibited them as forming a series of inoscnlations at a short 
distance from the pupil, since called the lesser circle of the iris. 
I do not deny that the vessels of the iris inosculate as in other 
parts of the body, but I do not belieye that they present this 
very remarkable appearance, and I suspect that Buysch ex- 
aggerated what he had seen, or described from an iris in which 
the injection had been extrarasated and entangled in the ten- 
dinous cords, which I hare described as extending from the 
fleshy bodies to the margin of the pupil. The question is for- 
tunately of no importance. It is sufficient to know that the 
organ is amply supplied with arterial blood. "-~«/aco6 in Todd*M 
Cyclopadia, In llie fcetus, branches of the long ciliary arteries 
may be traced to the membrana pupillaris. In the operation 
of couching, the needle should be made to penetrate the eye 
below its centre, in order to avoid these vessels. 

5. The Muscular arteries are usually two in number : the 
inferior is a large and constant branch : after its origin it 
passes forwards between the optic nerve and the inferior rectus 
muscle : its branches are distributed to this muscle, to the in- 
ferior oblique and external rectus muscles, and to the lachrymal 
sac. The sicpenor muscular artery is smaller and less constant ; 
its branches are principally distributed to the levator palpebne, 
and the superior and internal recti muscles ; also to the superior 
oblique musde, to the globe of the eye and the periosteum of 
the orbit. 

6. The Ethmoidal arteries are two in number ; they pass 
between the internal rectus and superior oblique muscles of the 
eye to arrive at the internal wall of the orbit. The posterior 
or larger enters the foramen orbitarium internum posterius, 
and sends several delicate branches to the membrane of the 
posterior ethmoidal cells : others enter the cranium and de- 
scend into the nasal fossae with the filaments of the olfactory 
nerve, to be lost on the mucous membrane of the nose. The 
aniterior ethmoidal artery, smaller than the preceding, accom- 
panies the ethmoidal branch of the nasal nerve, and having 
entered the anterior internal orbitary foramen, is distributed 
to the mucous membrane of the frontal sinus, and anterior 
ethmoidal cells and nasal fosse. The posterior branch fre- 
quently arises from the lachrymal or supra-orbital. 

7. The Palpebral arteries are two in number ; the inferior 
descends behind the tendo oculi, and after sending some twigs 
to the lachrymal sac, divides into two branches, one of which 
supplies the inferior division of the orbicularis palpebrarum, 
while the other follows the adherent margin of the lower tarsal 
cartilage, and supplies this cartilage, the 'M^^k^TEoaacL ^^ascl^. 
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the oonjunctiya and skin. The superior palpebral artery ariiei 
a little more in front, and after supplying the caninenla lachiy^ 
mails is distributed in the upper eyelid, exactly as those of the 
inferior artery are in the lower: it anastomoses extenuiDy 
with the lachrymal and temporal arteries. 

The terminating branches of the ophthalmic are the frontal 
and nasal. 

8. The Frontal artery, usually smaller than the nasal, ad- 
▼ances to the superior and internal part of the base of tiie 
orbit, from which it escapes in passing between the tendo ocBh 
and pulley of the superior oblique muscle. It then ascends on 
the forehead, between the frontal bone and orbicularis palpe- 
brarum ; and subdivides, to supply this muscle, and the oocipito- 
frontalis and corrugator supercilii. 

9. The Nasal artery is larger than the preceding, and with 
it escapes from the orbit between the tendo oculi and pulley of 
the superior oblique muscle : it then descends on the side of the 
root of the nose, and supplies the lachrymal sac and adjacent 
muscles, and anastomoses with the termination of the labial or 
fiicial artery. In many cases the nasal artery seems to be 
perfectly continuous with the angular branch of the £u9al, 
without any capillary intervention. 

In the operation for extracting the eye, the trunk of the 
ophthalmic is divided, and its sheath prevents it from retract 
ing so as to bleed into the cavity of the cranium. 

After the ophthalmic, the next branch given off by the intef 
nal carotid is the choroid artery. 

The Choroid artery is a small but constant branch. It 
arises from the posterior part of the internal carotid, and pas- 
sing backwards and outwards towards the eras cerebri, enters 
the inferior cornu of the lateral ventricle : it supplies ^e trac- 
tus opticus and eras cerebri, and its terminating branches are 
distributed to the choroid plexus. 

The Posterior communicating artery sometimes arises ttOKB. 
the internal carotid before the preceding: it is a small but 
constant branch : frt>m its origin it takes a direction backwaids 
and inwards to anastomose with the posterior artery of tts 
cerebrum, which is a branch of the basilar trunk. 

After having given off the posterior communicating arteiT, 
the internal carotid divides into two considerable branches, vis., 
the anterior and middle arteries of the cerebrum. 

The Anterior artery of the Cerebrum passes forwards b etwe ea 
the first and second cerebral nerves, to reach the great longitu- 
dinal fissure ; it then ascends with the correspon£ng artery ef 
the opposite side between the anterior lobes d the brain, aikd in 
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ircfat of the anterior part of the corpns callosam, along the upper 
siuface of which it runs, and then descends behind it so as nearly 
to circumscribe this commissure. The branches from its conca- 
▼ity are smsdl, and distributed to the corpus callosum ; those from 
its convexitj are more considerable and supply the internal sur- 
Uce of the hemispheres. The anterior arteries of the cere- 
brum are united by one or two transverse branches that com- 
plete the circle of Willis in front; these are called the anterior 
communicating branches ; when there is but one, it is a large 
yessel ; if more than one they are proportionably small. 

The Middle artery of the Cerebrum is larger than the pre- 
ceding, and from its size, might be considered the continued 
trunk of the internal carotid ; it sinks into the fissure of Sylvius, 
taking a direction outwards and backwards. It first gives a great 
imml^r of branches to the inferior part of the brain, to the 
pia mater covering the crura cerebri, and one or more 
choroid branches which accompany the choroid plexus into the 
inferior comu of the lateral ventricle. It then divides in the 
fissure of Sylvius into two considerable branches for the an- 
tenor and middle lobes of the brain ; these follow the fissure 
outwards and backwards, and terminate near the posterior part 
of the brain by numerous sub-divisions. Some tortuous twigs 
are given off which sink into the anfractuosities and supply the 
pia mater ; others appear to perforate and surround the roots 
oi the olfjEictory nerve. 

Anomalies of the Internal carotid artery and its branches, — 
We have already observed that the external carotid is sometimes 
deficient, in which case the internal is a continuation of the 
common carotid, and gives off the branches which usually arise 
from the external : also, that it sometimes arose near the base 
<^ the skull. In many cases we find that at the side of the sella 
turcica it passes through a foramen formed by the existence of 
a middle clinoid process or spicula of bone, connecting the tip 
ef the anterior clinoid process to the side of the body of the 
jq[>henoid bone. In some cases its anterior branch to the cere- 
jirom, unites directly with that of the opposite side, instead of 
ji>eing connected with it by one or more transverse branches, and 
after a short course the common trunk divides into two branches. 
Occasionally its posterior communicating branch is of consi. 
derable size, and its continuation forms ^e posterior artery of 
the cerebrum, being connected to the basilar trunk by a short 
branch. Lastly, there are cases on record, in which Haller had 
Subserved the two anterior arteries of the cerebrum furnished 
Igr the carotid of one side ; and the two middle arteries of the 
IDerebrum, furnished by the carotid of the opposite side. 

In examining the course of the internal carotid as^Rsr) ^ ^^ 
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student should impress on his memory the yarious important 
parts with which it is connected, and the manner in which it 
may he affected either hy disease or accident, in consequence 
of its vicinity to them. Thus its rehition to the tonsil points 
out the danger of directing the knife too deeply backwa!rds or 
outwards in opening abscesses of that gland. Bedard relatet 
a case in which an itinerant quack destroyed a patient's life in 
this way. The yidnity of this vessel to the organ of heaziiig 
explains the various derangements of the functions of the hotter, 
arising in consequence of an undue determination of blood to 
the head ; and, in certain cases, the haemorrhage from the ear 
which occurs in consequence of fractures extending to the base 
of the skull. 

I am not aware that there is any case on record of aneurism 
of the trunk of the internal carotid, though its branches am 
frequently the seat of this disease. In one case, however, in 
which Sir A. Cooper operated successfully, he was of opinion 
that the disease was in this vessel and not in the external 
carotid. — Medical and Chirurgical Transactions, vol. L p. 229. 

Near the base of the skull the internal carotid artery, in 
graminivorous animals, divides into several minute branches, 
which form a plexus of vessels called the rete mirabile ofCraien; 
these subsequently unite into a single trunk, which anerwards 
divides into its cerebral branches. The use of this peculiar 
plexiform arrangement is to prevent the brain from being 
injured by the gravitation of the blood whilst the animal is 
grazing. A similar arrangement of the ophthalmic artery, 
(*rete ophthalmicum,*) has been observed at the back of the 
orbit in birds. 

SUBCLAVIAN ARTEBIES. 

These arteries are two in number, a right and left. The right 
subclavian arises from the arteria innominata, and the left fixm 
the arch of the aorta : each is usually described as having three 
stages. In the first stage it ascends from its origin to the 
internal margin of the scalenus anticus muscle: in the 
second stage it passes behind that muscle ; and in the third it 
proceeds obliquely downwards and outwards, till it arrives at 
the lower margin of the first rib, where it changes its name 
and becomes the axillary artery. In this course it forms an 
arch, the convexity of which looks upwards, and the sum- 
mit of which is usually opposite to the sixth cervical vertebnu 
As they differ in their origins, their relations must necessaiillj 
differ in the first stage, and, therefore, a separate descriptioii 
will be necessary for each ; but in the second and third stages 
their relations axe alike. 
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First stage of the right eubclatnan artery. The right gobcla- 
vian artery arises from the arteria innominata behind the 
stemo-claTicular articiilation, corresponding to the interral 
between the two origins of the stemo-cleido-mastoid muscle ; it 
then passes obliqnelj upwards and outwards, till it reaches the 
internal margin of the scalenus anticus muscle. In this part 
of its course it is covered an^morl^ by the integuments, hy the 
clavicular origin of the stemo-mastoid muscle, and by the cervi- 
cal fSascia forming the sheath of this muscle ; hy the stemo-hjoid 
and stemo-thyroid muscles, the former of which is in more inti- 
mate relation to the artery. Between the stemo-mastoid muscle 
anteriorly, and the stemo-hyoid and stemo-thyroid muscles 
posteriorly, an interval exists in which we find a quantity (^ 
loose cellular tissue together with several veins, one of which, ^ 
sometimes of considerable size, passes across the posterior sur- 
face of the inferior portion of the stemo-mastoid muscle, and 
establishes a communication between the anterior and external 
jugular veins. It is sometimes endangered in the operation 
for wry neck. When these parts have l^n removed, the artery 
will be found covered more immediately by the internal jugular 
vein close to its junction with the subclavian to form the right 
vena innominata : the union between these two veins usuidly 
takes place opposite the internal margin and close to the inser- 
tion of the scalenus anticus muscle, in which situation the com- 
mencement of the vena innominata lies upon a plane anterior, 
and a little inferior to the artery : lower down, on account of 
their difference of obliquity, they become more distant — the 
vein lying on the outside. The vertebral vein as it is about to 
terminate in the internal jugular, usually passes anterior to 
the artery. In front of the artery we observe also the supe* 
rior and middle cardiac nerves descending ; and near the origin 
of the vessel, the pneumogastric nerve, and sometimes its recur- 
rent branch, (which in this situation occasionally begins to detach 
itself from its parent trunk,) are situated in front of it. Vieus- 
sens describes a plexiform appearance upon the pneumogastric 
nerve in this situation, corresponding to the origin of the 
recurrent, and which he calls the plexus gangliformis ; these 
nerves, therefore, separate the artery from tne vena innominata. 
The phrenic nerve also forms an anterior relation of the sub- 
clavian artery : immediately after this nerve has passed from 
off the scalenus anticus muscle, it insinuates itself into a small 
interval which exists between the origm of the thyroid axis and 
the inner margin of the muscle ; and it is in this situation that 
the nerve lies in front of the right subclavian artery in its first 
stage : generally speaking it does not lie in direct contact with 
the artery, but is borne from off this vessel by Hie origin of 
the intearnal mammary artery, anterior to, and across which the 
nerve usually passes. Sometimes the phrenic neiv^ \i<^^Q^^ 
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a pUne poBterior to the internal muninaiy arteij. Ai- 
teriorly the first stage of the right auhclaTian arteiy is n- 
lated to the recurrent nerre* inferior **ftHI»i* nerre^ and 
still farther back to the tronk of the sjrmpathetic nerr^ 
where it forms its inferior cerrical gangMon s thia gMagiM* 
is situated behind the arterj dose to the origin of the TerteixiL 
The longos colli muscle, with the inteipo8itiaz& of some Iook 
ceJInlar tissne, lies behind the artery : the apex of the cone of 
the pleura lies a little in£erior, to the onlaide, and on a pfame 
posterior to the vessel. 

FirMt stage of the left subclavioM artery, — The left sob- 
clavian artery arises within the cayity of the thorax, from 
the arch of the aorta opposite to the second dorsal yertebn, 
and ascends slightly outwards into the neck, till it reaches the 
internal margin of the scalenus anticus muscle, where the 
second stage commences. In this course it is related, intenuWf, 
to the left carotid artery, which is also on a plane anterior to 
it ; to the oesophagus and thoracic duct ; externally to the kft 
lung and pleura : anteriorly its origin is crossed by the pnea' 
mogastric nerve, which in the cervical region lay on the inside 
of the artery. Its outer and part of its anterior surfiuses are 
overlapped by the pleura and lung ; and a little higher up it ii 
covercKl by the commencement of the vena innominata and 
vertebral vein : at the internal margin of the scalenus anticni 
muscle, the phrenic nerve passes inwards towards the micMle 
line, and crosses the artery at the termination of its first stage. 
It may be also observed, that the thoracic duct frequently 
ascends on the front of this artery. Posteriorly this vessel 
corresponds to the spinal column, longus colli muscle, and 
inferior cervical ganglion of the sympathetic nerve. 

From the preceding account it follows that the left sub- 
clavian artery differs in the following respects from the right : 
the left subclavian is longer and proportionably more slender; 
it arises within the cavity of the thorax, and from the arch d 
tlie aorta; its direction is more vertical, and consequent^ 
nearly parallel to that of the pneumogastric and phrenic 
nerves; it is intimately connected with the oesophagus and 
thoracic duct, and it is covered in front and externally by the 
left lung and pleura : lastly, its corresponding vein lies superior 
to a considerable portion of the artery in its first stage; while 
on its right side the vein is inferior to the artery. 

Second stage of the subclavian arteries, — Each of the sub- 
clavian arteries m its second stage is covered, anterior^ bf 
the integuments, platysma, cervical aponeurosis, clavicular 
origin of the sterno-cleido-mastoid muscle ; and frequently im- 
m^iately behind this muscle, by the transverse branch of 
oommunication between the anterior and external jngulsr 
reins; by the scalenua aiitic\i& m\]jM:\& ^Y^Ocl ^\AEatea the 
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artery from the subdayian yefn ; the latter Teasel lying lower 
down, and covering the insertion of the muscle. The phrenic 
nenre is usually enumerated amongst the anterior relations of 
the subclavian artery in the second stage : and from the obU« 
quity of its course across the anterior surface of the scalenus 
anticus muscle, imtil it becomes related to the internal mam- 
mary artery, it maybe considered, properly speaking, as an 
anterior relation both to the first and second stages of the ar- 
tery. Posteriorly the artery is related to the apex of the cone 
of the pleura and to the scalenus posticus muscle ; the brachifd 
plexus of nerves lies on a plane posterior to the artery in this 
stage and partly accompanies the artery into its third stage. 

TTiird stage o^ the subclavian arteries, — Each of the sub- 
clavian arteries m its third stage takes a direction obliquely 
downwards and outwards, and having arrived at the lower 
margin of the first rib changes its name, and becomes the 
axillary artery. In this course it is covered anteriorly by the 
clavicle and subclavian muscle, immediately above which it has 
other imi>ortant relations, which we may now proceed to study. 
On raising the integuments, platysma and &scia, together with 
some of the supra-clavicular branches of the cervical plexus 
of nerves from off the front of the artery, we usually observe 
a space between the trapezius muscle on the outside, and 
the sterno-mastoid on the inside: in some cases, however, 
the fibres of these muscles meet at their claviciUar attach- 
ment, so that in order to expose the artery, it becomes 
necessary to divide transversely some of the fibres of the tra- 
pezius : in the deeper layer or stratum we observe the posterior 
belly of the omo-hyoid muscle passing at first horizontidly in- 
wards, and then slightly upwards and inwards towards the 
larynx. A triangular space is thus formed, bounded inferiorly 
by the clavicle, internally by the posterior margin of the 
sterno-mastoid muscle, and extemidly by the i>osterior belly of 
the omo-hyoid ; in this space which is called the posterior tn- 
ferior lateral triangle of the neck, the artery may be felt 
emerging from behind the scalenus anticus muscle accompanied 
by the brachial plexus. If we were to judge of the size of this 
space by the appearance it presents in the dissected subject, 
we would be led into great error. It is, in fact, hardly ap- 
preciable while the muscles that bound it preserve their natural 
relative position, though dissection may make it appear of con- 
Biderable extent. The brachial plexus lies behind the artery, 
but a large portion of it projects at its outer or acromial side. 
The vein is situated in a pl^e anterior to the artery, but in- 
ferior and nearer to the middle line. The anterior thoracic 
nerve begins to descend in front of it in the lower part of this 
stage; and lastly, it is crossed anteriorly by t\i<^\x^\2issss£(^iii^c^ 
6 
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humeri artery, which runs in this situation nearly parallel 
to the clavicle : such are the important anterior relations of 
this vessel. Posteriorly it rests on part of the scalenus pos- 
ticus, on the inferior uisciculus of the hrachial plexus, on tiie 
origin of the posterior thoracic nerve, which supplies the les- 
ser pectoral muscle, and on the first rih. In ox)erations on tiie 
axillary artery and about the shoulder, the artery may be easily 
compressed against the rib for the purpose of preventing 
haemorrhage. 

Anomalies ^In addition to the great number already noticed, 

we shall only add in this place, that in some cases the subdaviaa 
vein passes behind the anterior scalenus along with the artery, 
and in other cases the artery passes in front of that muscle 
along with the vein.* Both these varieties have been observed 
by Vclpeau. M. Bobert has observed, that the little scalenus 
when present, in passing to its insertion into the rib, frequently 
separates the two inferior fasciculi of the brachial plexus, and 
pushes them forward against the artery. In some cases the 
muscular relations differ, thus the stemo-hyoid mnsde arises 
immediately behind the stemo-mastoid; and in others, the 
omo-hyoid muscle has an additional origin from, or attachment 
to the clavicle. — (Velpeau, Hargrave.) 

Bouillaud mentions that Breschet observed a very remark- 
able anomaly, in which the left subclavian artery arose from 
the pulmonary artery. In some cases the thyroid axis is defi- 
cient, and its usual branches arise by two or more separate 
trunks. In its third stage it often gives off the posterior 
scapular. Prof. Ilargrave has seen the internal mammary arise 
in this situation, and descend in front of the scalenus anCicus 
muscle. 

Operation of tying the Right Subclavian Artery in its first 
stage. — The patient is to be placed in the same position as for 
tying the arteria innominata. The first incision should com- 
mence immediately above the sternum, at the internal margin 
of the stemo-mastoid muscle, and be continued horizontidly 
outward for the extent of about three inches ; the second in- 
cision, about two inches long, should descend along the internal 
margin of the same muscle, so as to terminate infeiiorly in the 
internal extremity of the preceding incision. The flap of in- 
tegument thus formed is to be dissected up, and the lower 
part of the stemo-mastoid exposed. Behind this muscle a 
director is to be now introduced on which its sternal and part 
of its clavicular origin should be divided. In a similar way the 
origin of the stemo-hyoid, and then of the stemo-thyroid, 

* Hird, Lond. Med. Gazette, Feb. 4, 1837. 



LIGATUHE OP THE SUBCLAVIAN ARTERY. 67 

should be cautiously divided. 67 scraping through some 
cellular membrane, we may now get a view of the carotid 
artery, and by passing the fbiger between this vessel and the 
jugular vein, which is situated more externally, the subclavian 
artery may be felt. It is crossed near its origin by the pneu- 
mogastric and recurrent nerves which must be drawn inwards, 
and the needle is to be carried round it from below upwards 
and inwards, on the inside of its vertebral branch. The car- 
diac filaments of the sympathetic nerve should be avoided, and 
the operator should bear in mind the vicinity of the top of the 
pleura, as it may be wounded in performing this operation. 

The operation of t3ring the right subclavian artery in the 
first part of its course was first performed by Prof. Colles of 
Dublin ; then by Mr. Hayden, and afterwards by Mr. O'Reilly, 
both of the same city. 

Prof. Colles* s Case, — The ligature was passed round the artery 
in October, 1811, but not tightened, (great dyspnea and opf- 
pression about the heart having occurred), tUl the 4th day. 
On the 9th day the patient complained of sensation of Strang- 
ling and pain about the heart. He then became delirious, and 
di^ in a few hours. Ed. Med. Sf Surg. Jour. Jan. 1815. 

Mr. Hayden*s case occurred in 1835. The following particu- 
lars concerning it are derived from the report in the Lancet, 
October 7, 1837. Eliza Moulang, aged 57* unmarried, and of 
intemperate habits, states, that in November, 1834, she per- 
ceived a small pulsating tumor, of the size of a pea, about an 
inch and a half below the right clavicle, and at an equal dis- 
tance from the sternum. In April 1835, it had increased to the 
size of a marble, and was for the first time attended with pain, 
which was of a lancinating character. This recurred at intervals 
till August, after which it remained permanently, being how- 
jever attended with increased severity at intervals. 

"August 22, 1835. She was seen by Dr. Ireland, Messrs. 
Wilmot, O'Beirne, and Hayden, for the first time. 

•* Sept. 7. The patient was admitted into the Anglesey 
Hospital. On examination, a large pulsating tumor was ob- 
served situated internally to the axilla, parallel to the upper 
edge of the pectoralis minor, and extending above the clavicle : 
it is circumscribed, and has pulsation referrible to its inferior 
part. There is considerable tension on the upper portion of 
the tumor, the size of which can be diminished by pressure. 
Comparing the clavicle of this side with the opposite one, the 
former appears somewhat displaced, being pushed upwards. 
The arm, forearm, and hand were much swollen and oedematous 
some days since, and ' bruit de soufflet' was audible over the 
tumor. 

*• The results of stethoscopic exammaX\oii^«t^\iQX»^»&«^^^5^^ 
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able in reference to operation for this disease* which is dedsied 
to be an aneurism of the subclavian artery extending to the 
scalenus. She now describes the pain as darting through the 
tumour to the back of the shoulder, and down to the elbow* 
She also complains of an almost insupportable sense of weigbl 
and numbness in the whole extremity* althon^^ the swelMng 
of it is inconsiderable. 

Operation — On September 15, 1835, Mr. Hajden proceeded 
to perform the operation in the following manner : — 

" The patient was placed on the back upon a large table, ftar* 
nished with mattrass and bolsters ; head uightiy depressed, and 
turned to the left side. First incision, conunenced nearly at the 
left stemo-claricular articulation, traversed tiie upjier margin 
of sternum and clavicle, and terminated, beyond the posterior 
or acromial margin of the stemo-mastoid muscle, having £• 
vided the integuments and platysma, hicluding sabjaoent adi- 
pose tissue of about a quarter of an inch in depth. Second 
incision, commenced about four inches above the sternum, a 
little to the left of the mesial line of the neck, so as to ter- 
minate by filing at right angles on the commencement of the 
first incision, dividing the parts to the same depth : two sides 
of a triangle were thus formed, the apex at the sternum. Tl^ 
flap, consisting of integument, platysma, and adipose laya, 
was raised from the apex upwai^s and outwards ; the outHne 
of the stemo-cleido-mastoid was now very distinct, but stQl 
covered by the superficial cervical fascia ; the latter was care- 
fully divided immediately above the sternum, corresponding 
to the anterior edge and lower extremity of the sternal portion 
of the stemo-cleido-mastoid. A director was next introduced 
beneath this muscle, the fibres of which were divided at about 
a quarter of an inch from the sternum and clavicle, and pre- 
cisely parallel to its origin. The muscle was now raised up- 
wards and outwards with the handle of a scalpel :*a small vein 
was here tied. In the next stage of the operation, the sterno- 
hyoid and sterno-thyroid were divided upon a director. He- 
morrhage from a small artery and vein so inundated the part, 
that it was found necessary to secure them before tiie operation 
was proceeded with. After the displacement of some cellular 
structure with a director, the innominata, carotid, and sub- 
clavian were felt ; compression of the last mentioned vessel 
suspended pulsation at the wrist and tumour, llie first pari 
of the subclavian was found not involved in the disease, and, 
consequentiy, it was decided that this vessel should be tied in 
preference to the innominata, which had been clearly exposed, 
and which, from its direction, and being uninterfered with by 
the clavicle, seemed to offer much less obstacle to the passage 
of the ligature ; this was, at first, attempted with an aneurism 
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needle, made of silver, in order that it might be bent so as to 
present a degree of concavityto the clavicle, to be determined 
hy the displacement of this bone, and the depth of the artery. 
The eyed part of the needle, for about an inch, was made to 
slide off and on, like the cannla of a trocar, so that when the 
extremity of the needle was brought around the artery, the 
eyed portion, with the ligature, might be withdrawn. But 
when the handle of the instrtmient was depressed, the upper 
part slipped from the lower before the latter had passed under 
the artery. The vessel was subsequently secured with Mr. 
L'Estrange's needle. 

On the 25th, though positively forbidden, she got out of 
bed, and walked about the room. 

Subsequently at two o'clock, p.m. she would not suffer the 
nurse to pass the bed-pan under her, but got out of bed ; while 
in the act of doing so, and rising upon her right hand placed 
upon the bed, considerable haemorrhage suddenly set in. 

The patient died on the 27th, twelve days after the operation. 
The artery at the site of the ligature, was gaping irregularly 
for three-fourths of its calibre ; the remaining fourth was sound, 
and retained the ligature." 

Mr, O'Reilly's case, — ^Thomas Duffy, aged 39 years, a man 
of robust frame, and 20 years employed as helper in a stable, 
was admitted into Jervis-street Hospital, April 15, 1836, under 
the care of Mr. O'Reilly, for aneurism of the right subclavian 
artery. He has lived a life of continued intemperance, always 
drinking, but never incapable of attending to his duty. The 
aneurismal tumour was distinctly circumscribed, of a some- 
what oval shape, and measuring in transverse diameter two 
inches and a half, and in the vertical direction two inches. 
The pulsation could be distinctly felt in all parts of the tumour, 
and pressure on the subclavian artery not only commanded the 
pulsation of the sac, but even diminished its contents to the 
degree of rendering it flaccid— finally, the bruit de soufflet was 
distinctly audible over all its surface. The first time he ob- 
served this tumour was in February last, and since Uiat time 
he thinks it has made little progress. The symptoms he com- 
plained of on admission were, numbness of his fingers and 
uneasy sensations in his arm and forearm, with occasional 
cramps since last Christmas. For the last eight or nine weeks 
he has been obliged to remain almost constantly in bed with 
his arm extended from his body as he suffered considerable 
pain whenever he walked about for any time, or approached 
his arm to his side ; in bed, however, with his arm extended 
he is quite free fh)m pain. His general health did not seem 
impaired, and his heart and lungs were sound, judging from 
careful physical examination. On the wboV^ \i<^ v^'^^ss^ \s^- 
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be a favourable subject for the operation which was decided on 
at consultation held with the hospital surgeons, the patient 
being informed of the nature and urgency of his symptoms, 
expressed his willingness to submit to any operation which 
would give him relief. Accordingly at two o'clock the followo 
ing day (September 16) Mr. O'Beilly proceeded, with the 
assistance of his colleagues, to perform the operation. 

Operation. — The patient being placed in Henrteloup's bed 
with his head sUghtly depressed and turned to the left side, » 
that the light from the sky-light might fall into the deep space 
in which the artery was embedded, Mr. O'Reilly commenced 
the operation in the following manner, standing by the patient*! 
right side. He first drew down the integuments of the lower 
part of the neck over the clavicle with his left hand, and then 
cut freely on the bone, beginning his incision about the centre 
of the clavicular origin of the right stemo-mastoid muscle, and 
terminating it over the trachea opposite the centre of the 
sternal origin of the left stemo-mastoid muscle : this incision 
was about four inches in length. The next incision was made 
through the integuments along the internal margin of the right 
stemo-mastoid, and terminated inferiorly in the centre of the 
preceding incision ; in the same line the superficial fascia and 
platysma were divided successively on a director. The sternal 
origin and internal half of the clavicular origin of the light 
stemo-mastoid muscle were divided transversely close to the 
bone, and detached. On introducing the finger, the line of the 
carotid artery could be distinguished, and its pulsations felt 
The deep fascia was next divided and a little of the internal 
margins of the stemo-hyoid and stemo-thyroid muscles, so as 
to expose the carotid artery, the sheath of which was cautiouslj 
opened by pinching a small portion of it with a forceps, and 
dividing the raised portion of it horizontally. A blunt silvor 
instrument the size of a small scalpel with a round point, was 
used in the subsequent steps of the operation. The carotid 
artery being taken as a guide, the subclavian artery was easily 
exposed lying at the bottom of a very deep cavity. The ju- 
gular vein was drawn outwards by means of a curved spa^iila, 
and the pneumogastric nerve inwards by a similar instrument. 
Mr. L'£strange's needle, armed with a three-threaded ligature, 
was passed round the artery from below upwards with facdlity, 
and without disturbing the artery in its situation. The liga- 
ture being tightened round the vessel, the edges of the wotmd 
were brought into contact, and retained so by two strips of 
adhesive plaster : the operation occupied only twenty-five mi- 
nutes, and not more than a teaspoonful of blood was lost 
Three hours after the operation he felt comfortable and well m 
every respect, and heat and sensation were the same as in the 
opposite arm. 
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Sabsequently the patient had repeated haemorrhages, and 
died upon the twenty-third day. 

Post-mortem examination. — The divided extremities of the 
subclayian artery were patulous and separated nearly two inches 
by coagula; their edges were jagged and irreg^ular, and there 
seemed not to have been the slightest attempt at the reparative 
process. The distal end of the artery was of the natural size. 
External to the scalenus anticus there was a sudden enlargement 
of the artery or aneurismal swelling, which extended four 
inches to the commencement of the axillary artery. On its 
upper and outer surface were stretched the brachial nerves. 
About an inch from the commencement of the tumour the 
x^lavicle passed over it, and made a depression in it. The arteria 
innominata was healthy and the heart natural : the trachea red 
externally, and pale internally, was .filled with a frothy mucus. 
A small portion of the upper part of the lung was hepatized. 
Bronchitis of the right lung, — left lung healthy, — no effusion 
into the thorax, A second aneurism about an inch in diameter 
was found on the axillary artery in the first stage of its course. 
The account of this case is abridged from the notes of Mr. 
Bajion, one of the Surgeons of the Hospital. 

Operation of tying the Left Subclavian Artery in its first stage, 
— ^It has been generally considered impracticable to tie the left 
subclavian artery in its first stage for the following weighty 
reasons : — it extends for a very short distance indeed above the 
first rib, and then makes a short turn ; it is, moreover, covered 
in front in this situation by the subclavian vein and phrenic 
nerve. Beneath this point its deep situation, and almost ver- 
tical direction, its parallelism to the carotid artery, and pneu- 
mogastric nerve, and its intimate connexion with the thoracic 
duct and pleura, present a complication of difficulties almost, 
if not altogether, insurmountable. Velpeau, however, seems 
to have a different opinion : after accurately enumerating its 
various relations he goes on to observe : — •* It is important to 
note all these differences, as they shew us that it would be 
much less dangerous to apply a ligature here than on the right 
side, because, being placed at a greater distance from the 
origin of the vessel, the adhesive clot would form without dif- 
ficulty. It would likewise be easier in its execution, for the 
nerves do not cross it as on the right, but descend parallel to 
its direction into the chest, and might be readily separated. 
Nevertheless, it must be admitted, that almost all these ad- 
vantages are counterbalanced by the greater depth and almost 
vertical direction of the artery.'* — ^Velpeau Trans, vol. i. p. 
186 ; and farther on in page 191, he observes in allusion to Prof. 
Colles* opinion, " did not this surgeon exaggerate in saying 
this operation was impracticable on the leftV 
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Operation of tying the Snbclaman Artery in iia wectmd ttagt, 
— Tills operation is not generally pimodBed in this comitiy, 
both on account of its supposed dimcoltjr and the dangeroa 
consequences apprehended The difficult has, howerer, 
been exaggerated. With moderate care the ■caleniis anticu 
muscle may be divided without injuring the jugular jgjl 
phrenic nerve, or scapular branches o£ the thyroid axis : and 
though it be not desirable to tie an artery so (Sose to one of iti 
branches, yet there is every reason to believe that the absence 
of a coagulum on the cardiac side of the ligatorey does not ne- 
cessarily preclude the possibility of success. SUll it must be 
borne in mind, that the top of the pleura lies dose to and im- 
mediately behind the artery in this situatioDy and may be in- 
jured by the aneurism needle ; and again, the ligature in this 
stage would include the arteiy close to the origin of the siqie- 
rior intercostal and cervicalis profunda. 

The operation was originally suggested by Dnpnytren, and 
the account of it as performed by him appears in his Lemons 
Orales, vol. iv. p. 530. Dr. Auchincloss also perfbrmed s 
similar operation on the left subclavian artery.* 

Operation of tying the Subclavian Artery in ita third atage^- 
This operation has been frequently performed for aneuriam, 
and wound of the axillary artery. Mr. Ramsden first tied the 
artery in the year 1809 : since tiien it has b^n frequently the 
subject of successful operation. Dr. Post of New York fini 
performed this operation with success in 1817f and Mr. lastan 
afterwards in the year 1820. In this city the operation has been 
I)erformed by Prof. Colles, Prof. Porter, Dr. Hutton, Ac. 

The following method is reconmiended in order to ezpon 
this vessel — ^the patient should be placed lying on a table of a 
convenient height, with the shoulders elevated, so that the 
light may fall directly on the parts exposed. The first ineision 
should commence at the external margin of the stemo-mastoid 
muscle, immediately above the clavicle, and be continued 
transversely outwards for the extent of about three inches. 
The platysma-myoides and fascia may now be divided on a 
director to the same extent. Some operators prefer dividing 
these three layers at once by cutting down on the clavicle after 
having previously pushed tiie shoulder upwards : such an in- 
cision will of course be above the clavicle when the shoulder is 
again depressed in order to continue the operation. In many 
cases, however, of large aneurism, these motions of the shoul* 
der would be impossible. The lips of the woimd should now 
be separated by retractors, and any fibres of the trapezius 



* See Edin. Med. and Surg. Joar. toI. 45. 
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muscle which advance beyond its outer angle, should be care- 
~ fully divided on a director. The extemaljugular vein which 
now presents itself should be drawn to the sternal extremity 
of the wound : if, however, it should happen to lie more to- 
wards the acromial side, it should be drawn outward : lastly, 
if it cross the centre of the incision, or if there be a second ex- 
ternal jugular in this situation, it may be necessary to include 
it in two fine ligatures and divide the vessel between them. 
A plexus of veins which usually presents itself next, should 
be separated with the handle of the scalpel, but injured as 
little as possible, as the further steps of the operation will be 
considerably obscured by the blood which these vessels throw 
out. The omo-hyoid muscle may be observed a little above the 
fdavicle, from which point it ascends obliquely upwards and 
inwards. In a case operated on by the late Frof. Todd, this 
muscle lay below the davicle, and it became necessary to draw 
it up and divide it before the artery could be exposed. Con- 
necting the margin of this muscle to the adjacent margin of 
the scalenus anticus, a strong fascia will be found, through 
which the operator should cautiously tear with his nail. The 
finger may now be passed behind the outer margin of the sea. 
lenus anticus muscle, in order to search for the subclavian 
artery. It should be borne in mind that the transversalis 
humeri artery lies nearly in front of the subclavian, passing 
horizontally either behind, or immediately above the clavicle : 
the circumstances of its smaller size, and its crossing in front 
of the scalenus anticus muscle may assist in distinguishing it. 
The difficulty, however, has occasionally been found greater 
than would have been expected a priori : the artery when ex- 
IK>sed frequency contracts, and its pulsation ceases ; the mar- 
gin of the scalenus anticus is rendered indistinct by its con- 
nexion with fascia, and the welling of blood, the depth of the 
artery and alteration of the relative position of the parts caused 
by the aneurismal tumour pushing up the clavicle, together 
with an enlargement of one or two lymphatic glands, present 
difficulties, that require the greatest presence of mind, judg- 
ment, and knowledge of anatomy on the part of the surgeon. 
It has been suggest^ by Prof. Hargrave, under these circum- 
stances, as well as for the purpose of allowing the artery to be 
gently relaxed after having been secured, to saw through the 
clavicle.* Cruveilheir has also advocated a similar practice. 
Dupuytren recommends that some of the outer fibres of the 
scalenus anticus muscle should be divided if necessary, and 
this may be easily effected without iiguring the phrenic nerve. 



* HargraTe's Operative Surgery, p. 44, and Dublin Quarterly Journal 
for February, 1849, p. 53. 
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artery, however, returned upon the ninth day. Some months 
after the operation, two newly formed swellings, which were 
engrafted upon the old one, had made their appearance, and 
the aneurism continued to enlarge. Symptoms of bronchial 
inflammation made their appearance, diarrhoea set in ; general 
anasarca took place, and she died twenty-three months after 
the performance of the operation. Mr. Wardrop's method, 
viz. that of tying one of the branches of the diseased artery, 
was put into practice by Mr. Evans in Derbyshire. The 
aneurism was situated in the arteria innominata, and had im- 
plicated the origin of the common carotid artery. The aneu- 
rismal tumour was diminished by pressure upon the carotid 
artery, but was increased by pressure made upon the right 
Bubclavian. The common carotid artery was tied. The pa- 
tient was reported to have been alive nine years after the 
operation. 

A case of a similar description came under the care of Dr. 
Mott of New York ; the aneurismal tumour of the arteria in- 
nominata had involved the origins both of the carotid and sub- 
clavian arteries. The circulation in the right arm was evi- 
dently interrupted. Dr. Mott decided upon tying the common 
carotid artery. Twenty-six days after the operation the tu- 
mour is stated to have disappeared. Shortly after; the patient 
died with symptoms indicating pressure upon the bronchial 
tubes. On examination after death it was found that, although 
the tumour had disappeared externally, nevertheless it had 
made considerable progress internally, and had extended so 
low down as to pass below the bifurcation of the trachea. The 
patient was suffocated by the pressure of the tumour upon the 
bronchial tubes.* 

Upon the same principle Dr. Morrison of Buenos Ayres 
passed a ligature round the right carotid artery in its first 
stage for an aneurism of the arteria innominata ; the patient 
died about nineteen months after the operation.f 

Mr. Wickham, Surgeon to the Winchester Hospital, was 
consulted by a patient, a man aged 55 years, labouring under 
an aneurism of the arteria innominata. On September 25th, 
1839, a ligature was placed on the carotid artery immediately 
.above the omo-hyoideus muscle : the ligature came away on 
the fourteenth day after the operation. It was determined that 
the subclavian artery should be tied shortly afterwards, but the 
patient left the hospital contrary to advice, and remained out for 
Ji considerable length of time. On his re-admission, however, 
the subclavian artery was tied in its third stage ; the tumour 



• Cyclopiedla of Practical Surgery— Article Aneurism, 
t American Journal of Medical Sciences^ noI, xxv. 
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incre&Kd in fixe, h j e mo t iL age took plaoi^ and tiie pattentul- 
tinutelv sank.* 

Dr. Hntton, one of the Snneoii* of the Bidnnoiid Hospitil, 
tied the right commoQ csrodd artoy oo tiie 27th of June, 
1842, for anevrinn of the arteria innomiiiata ; H waa not oob- 
mdmd neceMarj to tie the inbdaTiaii arfeerj at the same 
time, the pulse at the wrist indicatiDg that it waa then neaily 
obliterated. Immediatelj after the operatioa^ the hrmdiitie 
oongh under which the patient Uboored prefrioiulj to the ope- 
ration, became aggrarated: hj appropriate treatment the 
•ymptoma were reUered. On the ^id dajr hnnorrfaage took 
place from the wound. On the 92nd day the tmiMiir appeared 
to Prof. Porter, and others who had witneoed the operation, to 
hare been sensibly diminished ; bat on the 42nd day the tnmoir 
was eridently increased in size and the spnta were hkx)dy. On 
the 65th day the tumour suddenly increased in aiae, and oa 
the 76th day after the operation, the patient died saflTocated. 
" When the body was examined it was found that there had 
been no attempt at union in the artery : the anenriamal tomoor 
contained punilent matter and grumous blood, it projected 
into the trachea and had there been perforated with a rerj 
small opening through which the blood had passed into the 
trachea and lungs ; on the right side the carotid was fiUed bj t 
large conioil ooagulum of about an inch in extent. In tiie 
right subclarian was a coagulum eridently older than that io 
the carotid ; it extended from the origin of the Teasel to wbeie 
the vertebral is giren off, but it was perrious into the sac of the 
aneurism, "t 

The subclavian and carotid were both tied in their first stage 
by Dr. Hobart of Cork in the year 1839. The case was sappoeed 
to be one of aneurism of the arteria innominata, and the patient 
a female of about twenty-five years of age. On a consultation 
being held of the principal surgeons in Ck>rk, itwasunanimooslj 
agreed that, in order to give the patient a chance, the distal ope- 
ration should be performed. Accordingly, (in the presence oi a 
large body of medical men, among whom were Sir James Fit- 
cairne and other military surgeons, also Drs. Bnllen, Murphy 
Howe, &c.) Dr. Hobart made a Y shaped incision, one legot^ 
Vbeing parallel to each of the vessels, and without madi difll- 
culty came down on the arteries : the subclavian was tied between 
the innominata and where it gives off its first branches, and 
the carotid about an inch above its origin. The patient was 
then removed to bed. On the fourteenth day after the opera- 
tion, the ligature came away from the subclavian artery with- 
out any hsBmorrhage, and every thing promised a £EiYoiirable 

* Mod. Ch. Trani. toI. zziii. 

fProoMdings of the Path. Sac. of Dublin, p. 197. 
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result, especially as the pulsation in the tumour had quite dis- 
appeared. On the sixteenth day, the patient, a woman of 
violent temper, had a quarrel with the nurse, when she jump- 
ed out of bed, seized a pillow and some books and threw them 
at her, ; while making these exertions, haemorrhage set in from 
the carotid, and the patient died shortly after. On a post 
mortem examination being made, the arteria innominata was 
found healthy, and the circulation through it had not been 
stopped, but a pyriform tumour which grew from the arch of 
the aorta to the left of the innominata, had overlapped and to 
a certain extent had pressed upon that vessel. It was found 
that perfect union had taken place where the ligature had been 
applied on the subclavian, but a small opening was found in 
the carotid through which the haemorrhage had occurred. 
The tumour was filled with a firm coagulum. The parts were 
carefully removed by Dr. Wherland, and are preserved in the 
museum of the College Buildings, V^arren's place, Cork. 

The branches of the subclavian artery are similar on the 
right and left sides, and are given off in the following order : — 
In the first stage it gives off the vertebral, internal mammary 
and thyroid axis ; and in the second stage the cervicalis pro- 
funda and superior intercostal. It seldom gives off any branch 
in its third stage: occasionally, however, the posterior sca- 
pular arises in this situation and pierces the bradiial plexus of 
nerves to arrive at its destination. Prof. Hargrave has seen 
the internal mammary artery arise on the outside of the 
scalenus anticus muscle. 

The Vertebral Artery is usually the first branch of the sub- 
clavian, and comes off from the superior and posterior portion 
of that vessel : it may be divided into three stages. In the 
first it ascends almost vertically in the neck as high as the 
atlas : in the second it passes horizontally inwards, behind the 
occipito-atlantoid articidation ; and in the third it passes ob- 
liquely upwards, forwards and inwards, on the side of the 
medulla oblongata. 

In it8 first stage, at its origin from the subclavian artery, it lies 
a little to the outside of the carotid, and passes upwards and 
backwards situated in an angular space formed between the 
scalenus anticus muscle extenmlly, and the longus colli inter- 
nally. In this course it lies on the inferior cervical ganglion 
of the sympathetic nerve, and is covered in front by the ver- 
tebral vein, and by the inferior thyroid artery which crosses 
its course, and separates it from the common carotid. It then 
enters the foramen in the transverse process of the sixth cer* 
vical vertebra, and of those above it. lu thia ^wjct^^i NX. Ns» ^R.- 
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componicd by the vertebral vein and by a plexus of branches 
given off from the inferior cervical ganglion : it ascends be- 
tween the anterior and posterior intertransYerse musclesy and 
infiront of the anterior branches of the cervical nerves, along 
each of which it sends a small artery to the spinal manowf 
these small branches are called the lateral spinal arteriet. It 
also gives off some muscular branches in its course, and anas- 
tomoses with the cervicalis supcrficialis and ascendens colli 
arteries. After the vertebral artery has passed through the 
foramen in the transverse process of the second vertebra, it 
inclines upwards and outwards, to reach that of the atlas, 
making a curvature, the convexity of which looks downwards, 
backwards and outwards. 

In its second stage it is horizontal. Directed at first back- 
wards and inwards, it then winds forwards and inwards to pierce 
the posterior occipito-atlantoid ligament. In tihis oour8e-4ti 
concavity, turned forwards, embraces the articulation betwe^ 
the atlas and t^e condyle of the occipital bone : — its convexity, 
turned backwards may be seen in a triangular space, bounded 
internally or towards the middle line by the rectus capitis pos- 
ticus major muscle, above by the obliquus superior musde, 
and below by the obliquus inferior. Inferiorly it lies in a groove 
on the upper surface of the posterior arch of the atlas, but is 
here separated from the bone by the interposition of tiie gang- 
lionic dilatation of the sub-occipital nerve ; and superiorly it it 
covered by a production of tiie posterior ocdpito-atlantoMl 
ligament, which converts the groove for the artery into a canaL 
In this stage the artery gives off minute branches which anas- 
tomose with others from the occipital and cervicalis profunda 
arteries. 

In its third stage the vertebral artery pierces the dun 
mater beneath the insertion of the first tooth of the Iiga- 
mentum dentatum, passes upwards and inwards upon the 
front of this structure, which consequently, separates the 
artery from the spinal accessory nerve, as it is passing upwards 
and outwards behind the ligament. The artery then runs 
either before, or through the midst of the fibrils composing 
the ninth nerve, applies itself to the side of the medulla ob- 
longata, and afterwards, getting in front of this body, it joins 
the vertebral of the opposite side at the posterior inferior mar- 
gin of the pons, and forms the basilar trunk. 

The branches given off by the vertebral arteries before their 
junction, are the lateral spinal and muscular arteries alrea^ 
mentioned; — ^the posterior meningeal; the anterior and pos- 
terior spinal, and one, or sometimes both of the inflerior arte- 
ries of the cerebellum. 
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The Posterior meningeal artery^ described by Haller and 
ScBinmering, arise from the vertebral artery, generally speak- 
ing, in the second stage ; pass through the occipital foramen, 
and are distributed to the dura mater lining the inferior occi« 
pital fossae, and to the falx cerebelli. The branch described 
by Soemmering enters the cranium along with the sub-occipital 
nerve. 

The Posterior spinal artery inclines downwards and inwards 
to get behind the spinal marrow, and descends parallel to its 
fellow of the opposite side, as far as the second lumbar verte- 
bra. In this course it anastomoses with the lateral spinal 
branches of the vertebral and ascendens colli, wluch pass 
through the spinal foramina; and with the minute branches 
given off from the artery of the opposite side : this artery 
sends many branches to the pia mater, and some delicate ca- 
pillary branches to the spinal marrow : it is sometimes a branch 
of the inferior artery of the cerebellum. 

The Anterior spinal artery arises from the vertebral near its 
termination ; sometimes from the inferior artery of the cere- 
bellum, or even from the basilar trunk. It descends in a tor- 
tuous manner, and unites with its fellow from the opposite 
side at the anterior margin the foramen magnum, at the lower 
extremity of the medulla oblongata, so as to form a single 
trunk larger than either of the posterior spinal arteries : this 
common trunk descends tortuously in front of the spinal mar- 
row, below which it is prolonged without subdividing, through 
the centre of the cauda equina, till it reaches the sacro>coc- 
cygean articulation, and here it terminates in anastomosing 
with the sacral arteries. In this course it gives off branches 
analogous to those of the posterior spinal. It may be observed, 
that as the vertebral arteries converge superiorly to form the 
basilar trunk, and the anterior spinal arteries converge infe- 
riorly to form a common tnmk, the four arteries necessarily 
include a lozenge-shaped space in front of the medulla oblon- 
gata. 

The next branch of the vertebral is the inferior artery of 
the cerebellum. 

The Inferior artery of the Cerebellum generally comes on 
one side from the vertebral artery, and on the other from the 
basilar tnmk : both, however, though rarely, may come from 
the vertebral, or still more rarely, both may arise from the 
basilar. This artery after its origin takes a direction outwards, 
crossing in front of the pyramidal body when it arises from the 
vertebral, or either above or below the sixth nerve, when it 
arises from the basilar : it then passes backwards be,t^%<^\i>^^ 
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pneumogastric and spinal accessoxy nerres, and arriTies at tbe 
inferior surface of the cerebellum. Its first branches, which 
are Terj small, are distributed to the superior extremity of the 
spinal marrow, the origins of the eighth and ninth nerret, the 
fourth yentricle, and to the inferior surface of the cerebeUnm; 
the terminating branches which are more considerable, creep 
along the inferior surface of each hemisphere to its circum- 
ference, where they communicate with the superior artery of 
the cerebellum. 

The Basilar Artery, formed by the union of the two vorte- 
bral arteries, proceeds from behind forwards on the middle 
line, between the nerves of the sixth pair, one of which lies 
on each side, having the cuneiform process of the occipital 
bone beneath it, and the pons Varolii or great commissure of 
the cerebellum above it. In this course it gives off a fefir 
small transverse branches to the pons Varolii, and usually one 
of the inferior arteries of the cerebellum. At the anterior 
margin of the pons Varolii it divides into four branches ; two 
for the right side, viz. the superior artery of the cerebeUom 
and the posterior artery of the cerebrum; and two similar 
arteries for the left side. 

The Superior artery of the Cerebellum winds round the eras 
cerebri, accompanying the posterior artery of the cerebrum, 
from which it is separated ; first, by the third nerve ; next, by 
the fourth; and lastly, by the tentorium. Having reached 
the superior surface of the cerebellum, it divides into a great 
number of branches, some of which pass over the tentorium 
to the inferior sur£Eice of the brain ; but the greater number 
under the tentorium to the superior surface of the cerebeUnm, 
where, after minutely subdividing, they are distributed to the 
pia mater, and anastomose with the branches of the inferior 
artery of the cerebellum. In this course it supplies the pons 
Varolii, crus cerebri, tubercula quadrugemina, pineal gland, 
velum interpositum, choroid plexus, and the valve of Vieus- 
sens i one branch of it may be observed to enter the internal 
auditory foramen, separating the facial from the auditory 
nerve. 

The Posterior artery of the Cerebrum is much larger than 
the superior artery of the cerebellum : at its origin the third 
nerve hooks round it. It first proceeds forwards and outwards, 
then turns backwards and upwards, so as to wind round the 
crus cerebri : finally, it passes above the tentorium to arrive 
at the inferior surface of the posterior lobe of the cerebrum, 
to which it sends numerous branches that first ramify in the 
pia mater and afterwards penetrate the substance of the torin. 
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Immediately after its origin it gives off several small twigs, 
some of wMch pass through the locus perforatus into the th&d 
ventride, while others are distributed on the crura cerebri, cor- 
pora albicantia and tuber cinereum. Where it begins to 
curve backwards it receives the posterior communicating 
branch of the internal carotid. Immediately afterwards it 
gives off a choroid branch, which curves round the cms cere- 
belU, and supplies the choroid plexus, velum interpositum and 
tubercula quadrugemina. Lastly, it gives off a small but con- 
stant branch that supplies the fascia dentata. 

We may now review the arteries which form what is called 
the Circle of Willis : — ^in front we have the anterior communi- 
cating artery; posterior and external to this, the anterior 
arteries of the cerebrum ; then the trunks of the internal caro- 
tids ; behind these the posterior communicating arteries ; next 
the posterior arteries of the cerebrum ; and most posteriorly 
the anterior termination of the basilar artery itself: it is in 
fact more a heptagon than a circle. Within the circle of Willis 
the following parts are embraced, viz. — anteriorly the commis- 
sure of the optic nerves and lamina cinerea ; behind this the 
tuber cinereum and base of the infundibulum, then the corpora 
mammillaria, middle locus perforatus, and generally, though 
situated above the area of the circle, some of the filaments of 
the origin of the third pair of nerves. 

It may be remarked, that where the vertebral artery ascends 
through vertebrae which have but little motion between each 
other, it presents no tortuosity ; but in the superior part of the 
neck it makes a double curve, — ^first between the axis and atlas, 
and then between the atlas and occipital bone in order as it 
were to escape injury; for in this manner, in passing from one 
of these bones to the other, it traverses twice the length of their 
vertical distance from each other ; so that, as Mr. Mayo ob- 
serves, the artery is only unbent, not stretched, in the more ex- 
tensive motions of these bones. The vertebral artery has been 
known to be torn in fractures through the base of the skull. 

The varieties as to the origin of the vertebral, have been 
alluded to in page 27. 

The next branches of the subclavian artery are the internal 
mammary and thyroid axis, both of which arise opposite the 
the internal margin of the scalenus anticus muscle, the former 
&om its upper and the latter from its lower margin. 

The Internal Mammary Artery, — ^In order to expose the trunk 
of this artery it is only necessary to cut through and remove 
the costal cartilages and intercostal muscles that cover it, and 
to saw through Sie clavicle or disarticulate it from the ster- 
num. It is then easy to follow its external and terminating 
branches, and the internal may be examined after oi^emsL%\2DL^ 
thorax. 

6 
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This yessel arises from the sabclsyian opposite to the origiii 
of the thyroid axis, and therefore close to &e internal margiB 
of the scalenns anticus muscle. It descends oUiquelj forwardi- 
and inwards, lying near the inner margin of the mnUenas antknu 
muscle, corered hj the yena innominata and stemo-cleido m» 
toid muscle, and nearly parallel to the phrenic nerre which ii 
the first instance, lies close to its outer side. It then desoendi 
into the thorax between the pleura and costal cartilages, beinf 
separated from the latter by the phrenic nerre crossing in frost 
of it from without inwards. Lower down the internal mammaiy 
artery descends between the triang^nlaris stemi miucle, (which 
separates it frt>m the pleura,) and the costal cartilages and 
internal intercostal muscles which lie in front of it. Haying 
arriyed at the cartilage of the seyenth rib it terminates by di- 
yiding into an internal and external branch. In this course it is 
about a finger's breadth distant from the sternum. From its 
origin to the third cartilage, it is inclined inwards, but iA the 
rest of its course its direction is outwards. Its branches sis 
classed into the internal, external, and terminating. 

The Internal branches are distributed to the thymus f^BJoAt 
the stemo-hyoid and sterno-thyroid muscles ; tiie adjacent lym- 
phatic glands, and to the cellular tissue of the anterior mediasti- 
num. This last artery, the mediastinal, is occasionally a direct 
branch from the arch of the aorta. A remarkable and constant 
internal branch, termed the comes nervi phrenici, accompanies 
the phrenic nerye in a tortuous manner, supplying as it des- 
cends the thymus gland and mediastinum, the i>ericardium, 
pulmonary veins and internal surface of the limg ; after which 
its terminating branches are lost in supplying the diaphragm 
and in anastomosing with the subphrenic branches of the ab- 
dominal aorta. 

The External branches, called also the anterior tntercostalf 
correspond to the intercostal spaces, each of which receiyes 
one, or, in some cases two arteries : they will be found larger uid 
longer the lower they are examined. When there is one &r 
each space, it proceeds along the inferior margin of the corres- 
ponding rib ; if there be two, one passes through the upper 
and the other through the lower part of the intercostal space. 
In all cases they supply the intercostal muscles, and communi- 
cate with the proper intercostal arteries ; some of them pierce 
these muscles, and supply the pectoral muscles, the rmw^myiy 
gland, (mammary branches,) and the integuments. 

The Terminating branches are two in number ; viz., an ex- 
ternal and internal. The external or musculo-phrenic branch 
descends obliquely outwards, behind the infenor costal caitl- 
lageB, AQd haying passed thxoug\i liS^i^ d2LB?s^\a»4Sa^^ yd^^a ^hicb it 
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aends some twigs, tenxuDates in supplying the transrerse and 
oblique muscles of the abdomen, and in communicating with 
the circumflexa ilii, lumbar, and inferior intercostal arteries. 
TTie internal terminating branch, called also the abdominal 
branch, communicates with that of the opposite side at the en- 
siform cartilage of the sternum, and then descends between the 
posterior surface of the rectus muscle and its sheath. After 
sending some twigs to this muscle, and others that pierce its 
sheath to arrive at the broad muscles of the abdomen, it divides 
near the umbilicus into many branches which anastomose with 
the epigastric artery. This anastomosis was at one time sup- 
posed to be the cause of the sympathy between the mammary 
gland and the uterus.. 

Anomalies. — ^The internal mammary arteiy may arise from 
the arch of the aorta, arteria innominata, thyroid axis, and even 
from the third stage of the subclavian, as observed by Ftof. Har- 
grave. Bichat has seen its comes nervi phrenici branch as large 
as the trunk of the internal mammary, and Cruveilhier met a 
subject in which its third intercostal branch was large enough 
to appear a bifurcation of it. 

The Thyroid Axis. — This short trunk arises from the sub- 
clavian artery, close to the internal margin of the scalenus an- 
ticus muscle, and opposite to the origin of the internal mam- 
mary artery. Its branches, which arise immediately after its 
origin, are three in number — viz., the inferior thyroid, supra- 
scapular, and posterior scapular arteries. 

1 . The Inferior thyroid artery first ascends a little, and then 
turns inwards behind the internal jugular vein, pneumogastric 
nerve, and carotid artery ; towards all of which parts it presents a 
slight concavity ; its convexity being turned backwards towards 
the vertebral artery, which it consequently separates from the 
carotid. The trunk of the sympathetic nerve usually descends 
on the front of this vessel, forming on the right side a small 
ganglion, the middle cervical^ which lies on the anterior surface 
of the artery ; in other, but rare cases, the sympathetic nerve 
descends behind it. As the inferior thyroid artery approaches 
the thyroid gland, it forms another slight curve, the concavity 
of which looks backwards and corresponds to the recurrent 
nerve, which a little further on passes between its terminating 
branches, particularly on the right side ; on the left side we find 
that, in addition to the preceding relations, the inferior thyroid 
artery lies on the oesophagus, and is intimately connected with 
the thoracic duct, which usually lies behind it, and then 
makes an arch to terminate in front of the artery. The bran- 
ches of the inferior thyroid artery are classed into the inferior, 
superior and terminating. 

The Inferior branches are variable iiiu\mkb€£ \ \2ck<e^ ^<6^^scA 
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iato tbe chest, rapplj the gwphf, l u a g M colE 
cfaiai tabet and i;laiid«, and aoaifeonoaeiHth the 
ooftai and broodiial 



The Superior hrameket are di atri h ut ed to the lonigiia oolfi aid 
ttiteiior Kaleniu mojcles. Oneof thcmiaeaoatBnft»aiidLtiioigjk 
Vfiial]/ imall, is fometjinf of oooaidenhle aiae ; it ia tenned 
the tucemdent eoOi ; it aaoenda on the froot of the aolenaii n- 
tieoa miucle, parailfl and interoal to the phicnie nerre. Hi 
branchet are dlstribatcd to the maidea on the front of the Ter- 
tebral colomn ; aome of them inoicalate with deaoending tana- 
chea Cff the occipital arterj, aikd otheza penetrate tiie hitaA 
fbramina of the apine to commimicate with branchea of tte 
▼ertebraL The aacendena colli often oomea off directljfroB 
the thyroid azia, and ia frequently ao deacribed. 

The operation of tying one or more of tiie thyroid arterieB his 
been performed with a Tiew to diminiah the aize of a braidio- 
oeie, or previous to extirpation of the thyroid gland. Hie in- 
ferior thyroid artery may be exposed by laying bare the aheath 
of the carotid artery in the manner already recommended, and 
drawing it to the external side. When this has been done, the 
inferior th3rroid artery may be discovered crossing inwazdi, 
opposite, (in most cases,) to the fifth cervical vertebra; and 
care will be necessary to avoid the recurrent and sympathetic 
nerves on both sides, and the thoracic duct on the left side. 

The inferior thyroid artery of the left side is particulariy en- 
gaged in performing the operation of oesophagotomy 

2. Tlic Supra-scapular, or transversalis humeri artery, mm 
horizontally outwards, in front of the anterior scfdenai 
nmsclc, the phrenic nerve, the brachial plexus, and the pos- 
terior scalenus muscle, being covered anteriorly by the davlde 
and tho stcrno-mastoid and trapezius muscles, la this course 
it gives ofi* a thoracic and acromial branch, and then passes over 
tho llgumcnt of the notch, in the superior border of the scapula, 
in order to arrive in the supra-spinata fossa, where it terminates 
bv dividing into tlie supra-spinata and infira-spinata arteries. 
Tlio nerve corresponding to the supra-scapular artery usuaUy 
passes under the liffamcnt of the notch. Sometimes, howevec^ 
though rarelv, we find their position reversed, the artery paaamg 
IxMicath and tho uorvo above the ligament, or both may go 
togetlicr beneath it, TIio thoracic branch is small ; it descends 
through the substance of the subclavian muscle, to conununicatB 
with tlio thorscic branches of the axillary artery. The acromial 
branch is considerablo ; it usually arises from the supra .scapular, 
as U is passing into the supra-spinata fossa, but may arise froia 
it in any part of its course ; it supplies the trapezius and sopnk 
spinatus muscles and the periosteum, and integuments covering 
the MTomioo proooM. 
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The supra-spinata artery is entirely lost in the muscle of the 
same name. The infra'Spinata artery descends in front of the 
spine of the scapula and beneath the spino-glenoid ligament t* 
haying arrived in the infra-spinata fossa, it gives off several 
branches to the muscles of this region, and then forms a curve to 
anastomose with the posterior branch of the sub-scapular artery : 
it also sends a delicate branch along the ajollarj margin of tibe 
scapula towards its inferior angle, where it anastomoses with 
the posterior scapular artery. 

3. The Posterior scapular , or transversalis colli artery y larger 
than the supra-scapular, passes horizontally outwards in front 
of the anterior scalenus muscle and phrenic nerve, then in firont 
of the upper part of the brachial plexus and posterior scalenus 
tnuscle, to arrive at the superior angle of the scapula. In tlus 
course it is covered by the sterno-mastoid and trapezius 
muscles. Under cover of this last muscle it gives off the cer- 
vicalis superficialis, which ascends on the side and back of the 
neck, supplies the splenius and trapezius muscles and the in- 
teguments and lymphatic glands, and anastomoses superiorly 
with descending branches of the occipital artery. Having 
axrived at the superior angle of the scapula, the posterior sca- 
pular artery gets under cover of the levator anguli scapulas 
muscle, to which it sends a few small vessels, and divides into 
two branches of nearly equal size ; one of which descends along 
the vertebral margin of the scapula, covered by the rhomboid 
muscles and levator anguli scapulae, to each of which, and to 
the serrati and latissimus dorsi it sends a supply of blood. The 
other branch descends more externally, being covered by the sca- 
pula, and supplies the subscapular muscle and serratus anticus. 

In the second part of its course, while under cover of the 
Bcalenus anticus muscle, the subclavian artery gives off the 
cervicalis profunda and superior intercostal arteries, which fre- 
quently arise from it by a common trunk. 

The Cervicalis profunda artery is a small branch that i>asse8 
backwards through the brachial plexus, and between the trans- 
verse process of the seventh cervical vertebra and first rib.f 
It then ascends on the back of the neck, in the groove between 
the spinous and transverse processes of the cervical vertebrae, 
lying on the spino-transverse muscle and covered by the great 
complexus. It supplies the deep-seated muscles on the back 
of the neck, and anastomoses with the vertebral and occipital 
arteries. 



* By the tpino-glenoid ligament is meant a thickened portion of the 
edlnlar membrane, which separates the supra-spinatas and Infra-spinataa 
mascles external to the spine of the scapula. It was originally described 
by Sir A. Cooper. 

t When there is a cer?ical rib, It paasei bc^w«eii >iSDiAt^ wA ^a»fe ^asa. 
dorsMi, 
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The Superior intercostal artery inclines a little backwBidB, 
arches over the top of the lung and pleura and descends into 
the thorax, having behind it the neck of the first rib, and the 
first dorsal nerve, as the latter ascends from the thorax, h 
front it is covered by the pleura, and on the inside it is sept- 
rated from the margin of the longus colli muscle bj the flnt 
thoracic ganglion of the sympathetic nerve. It then, in maoj, 
if not in most cases goes out of the thorax, in passing betweeo 
the first and second ribs, and re-enters between the second and 
third. This arteiy gives off the intercostals of the first and 
second, and sometimes of the third, or more intercostal spooei, 
and sends a small branch inferiorly to communicate with tiie 
first aortic intercostal. 

The superior intercostal artery is always small, and some- 
times deficient. 



THE AXILLA CONSIDEBED OENEBALLT. 

The Axilla has the form of a three-sided pjrramid, the t^ex 
of which is truncated and turned upwards and inwards, and 
communicates with the supra-clavicular region of the neck 
through the space situated between the scapula, davicle, and 
first rib. The base turned downwards and outwards presents 
the excavation termed the arm-pit. By abducting the arm, 
the concavity of the surface may be dindnished, bnt certain^ 
cannot be rendered convex, as some writers represent. The 
anterior wall is formed by the greater and lesser pectond mus- 
cles ; the posterior wall by the sub-scapular muscle, and by 
the teres major and latissimus dorsi; and the internal wall hj 
the ribs, intercostal muscles, and serratus m^jor anticus. The 
anterior and posterior waUs are united by a strong fiuda, 
which contributes to form the base of this cavity, and may be 
exposed by raising the integuments : externally thds faacia is 
continuous with the aponeurosis covering the inside of the 
arm ; and internally it is lost on the muscles of the tiiionx. 
We usually find it strengthened by firm narrow tendinoiis 
1i)ands passing from the anterior to the posterior fold of the 
axilla, and occasionally there may be obs^ed muscular bands 
taking the same direction: several authors have described 
them ; particularly Mr. Lucas, in his paper on the Anomalies 
of the Muscular System.* The student may now abduct the 
arm, and remove this membrane, in order to examine the con- 
tents of the axilla. The muscles and the great axillary Tessds 
and nerves descend externally along the humerus, the refai 



* LKiio«t, Sept. 7Qxi<Qi, \^fiN^ 
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being most superficial: a large arterj, the Moroctca longa, 
may be felt descending behind the lower margin of the pecto- 
rails major : and anotiier, the inferior or sub^scapular, along 
the lower margin of the subscapmaris muscle. When the arm 
is very much abducted, this last-mentioned artery has its 
direction altered so as to make it nearly parallel with the ax- 
illary artery, for which it may possibly be mistaken. From 
this account it is evident^ that ii we proceed to extirpate dis- 
eased glands from the axilla, we should cut towards tibe tho- 
rax; as, in eveiy other direction, we encounter important 
vessels. 

The Lymphatic Glands found in the axilla are classed into 
two sets ; a superficial set, which are found along the inferior 
margins of the axillary folds ; and a deeper set, which accom- 
pany the great vessels. In the advanced sU^ea of cancer, we 
find these glands enlarged and hardened, as also those along 
the outer edge of the sternum, and above the davicJe. 

We may now proceed with the dissection of this region : 
after having raised the integuments, we will observe some scat- 
tered fibres of the origin of the platysma myoides, together with 
the supra clavicular branches of the cervical plexus of nerves 
covering the anterior wall of the axilla. Having cleanly re- 
moved these parts, the great pectoral muscle becomes exposed: 
it has two sets of origins, — one from the clavicle, and the other 
£rom the thorax ; and these are separated by a cdlular interval, 
in which the continental surgeons propose to make their in- 
.cision, in order to come down on the axillary artery in its first 
^tage. The outer edge of this muscle is separated from the 
deltoid by another cellular interval* triangular in form, called 
the deltoidal groove, the base of wMch is situated superiorly at 
the clavicle, the apex inferiorly at the insertion of the pec- 
toralis major and deltoid muscles: this space contains l^e 
cephalic vein and the thoracico-humeraria artery. More ex- 
ternally, but not forming a part of the anterior wall of the 
axilla, we observe a rounded prominence corresponding to the 
head of the humerus, and covered by the deltoid muscle. A 
little internal to this, and also covered by the deltoid muscle, 
may be felt the coracoid process, between which and the head 
of the humerus, Lisfranc proposed to sink the knife, for the 
purpose of amputating at the shoulder-joint. 

On raising the pectoralis major, we bring into view the 
thoracica longa artery, which was concealed by its lower bor- 
der ; also the pectoridis minor muscle, which contracts as it 
passes upwards and outwards, to be inserted under cover of 
.the deltoid muscle, into the coracoid process of the scapula. 
We may observe that the cephalic vein ascends in front of this 
muscle, and the axillary vein behind it, and that l^ey unite 
opposite to its superior margin. Corresponding to the u.^^3A£ 
edge of this muscle we also find l^e syctoix^^ «sa ^il vi^^ > 
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which geparates it from the sabcUTian nnude and eatto-eorm' 
eoid ligament cfr Ugamemtwm hieome. This ligament ariaeB tjf 
rather a narroir origin or eormu from the cartilage of the first 
rih» and paadng ontirardfl becomes attached bj a second com 
to the eoracoid process. Its upper margin is attached to the 
claricle ; and t^ inferior, which is lonated, looks downwardi 
and inwards. In front it is coTered by the great pectoral mus- 
cle, and posteriorij it lies on the subdarian muscle, behind 
which it sends a delicate production. From its inferior an 
concave margin an expansion more or less strong descends 
orer the vessels, and covers the anterior sur&oe of the pectoralis. 
minor muscle. We maj now detach the origin of this latter 
muscle from tiie thorax, and we wUl observe, on reflecting it 
outwards, a small slender nerve, the posterior thoracic, entering 
its posterior sur£u;e. The contents of the axilla are now 
brought fullj into view. Externally we observe descending 
along the humerus, the biceps and coraco-brachialis muscles; 
more internally the axillary artery, with its accompanying 
vein and the brachial plexus of nerves. Two nerves cross the 
axilla, from within outwards, to reach the arm : these are 
sometimes called the nerves of Wrisberg ; they are branc^ies of 
the second and third intercostal nerves, and pass from them 
through the corresponding intercostal spaces : the superior is 
the larger. Lastly, far back, and on the inner waU of the 
axilla, we observe a long thoracic nerve, descending firam 
behind the axillary vessels, on the cutaneous or scapulsr 
surface of the serratus major anticus muscle : this is the infi- 
rior external respiratory nerve of Bell. These parts, in addition 
to the lymphatic glands and cellular tissue already noticed, 
form the contents of the axilla. 
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This vessel commences at the lower margin of the first rib, 
and proceeds obliquely, downwards, backwuxls, and ontwardSy 
to terminate opposite the lower margin of the tendons of the 
teres msjor and latissimus dorsi muscles. In this course it is- 
situated deeper above than below, and forms, when the elbow 
is brought to the side, a slight curvature, the convexi^ oH 
which is turned outwards. It is usually described as having 
three stages i in the first it is above the pectoralis minor; id- 
the second stage behind it ; and in the third stage beneath it - 

First stage of the axillary artery, — Anteriorly, it is oovefed 
by the integuments, the platysma, supra-clavicular branches cf 
the cervical plexus, the upper portion of the pectoralis m^joi; 
And immediately under coyei oi \^baaxQK]ibK\^,>s9 waut^ffi&sdbtt 
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tissue, together with the expansion of fascia given off from 
the ligamentum bicome ; and close to the clavicle by the liga- 
ment itself : we find also anterior to the artery, the anterior 
thoracic nerve, which curves underneath the vessel and unites 
with the x>osterior thoracic nerve which descends behind it, 
thus forming a nervous loop around the artery. Posteriorly^ 
it rests against the external layer of the first intercostal mus- 
cles ; and corresponds, with the interposition of some cellular 
tissue, to the origin which the serratus magnus takes firom 
the second rib. Externally it is related to the brachial 
plexus of nerves ; these nerves lie also upon a plane some- 
what above the level of the artery. Internally it is bordered 
by the axillary vein, which when distended with blood over- 
laps the inner portion of the artery, and gef s more in front 
of it as it descends. In this situation the vein corresponds 
to the two first ribs and to the upper part of the serratus 
magnus. Thus in the first stage the artery lies between the 
brachial plexus on the outside, and the axillary vein upon the 
inside. 

Second stage of the axillary artery* — Anteriorly, in addition 
to the integuments and pectoralis major, it is covered more 
immediately by the pectondis minor muscle, and about the 
middle of this stage by a portion of the brachial plexus of 
nerves ; in which situation the plexus forms a complete sheath 
around the artery. Posteriorly it corresponds to a quantity of 
cellular tissue lying between the artery and sub-scapularis 
muscle. Externally it is related to the upper part of the in- 
sertion of the sub-scapularis tendon into the lesser tuberosity of 
the humerus, and partly to the brachial plexus. Internally to 
the vein and to some cellular tissue separating it from the 
serratus magnus. 

Third stage of the axillary artery. — Anteriorly, besides by 
the integuments and pectoralis major muscle, it is covered by 
the union of the two roots of the median nerve, and for a very 
short distance by the nerve itself, which however inclines to- 
wards the outer side of the artery ; at the lower part of this 
stage the artery is overlapped by the belly of the coraco-bra- 
chlalis muscle. Posteriorly, it rests against part of the tendon 
of the subscapularis muscle, and below this on the teres major 
and latissimus dorsi muscles where it loses the name of axillary 
artery. Externally it is related to the lower part of the in- 
sertion of the subscapular tendon, to the external head of the 
median nerve, and to the external cutaneous nerve. Internally 
it corresponds to the internal head of the median, to the inter- 
nal cutaneous and ulnar nerves ; and to its own vein with the 
interposition of these nerves. 

With regard to the relations \>etwQeii 1»bi& «3S^^ax^ ^aNjsrj >^ 
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its three stages, and the hradiial plexus of nerves we i 
repeat that in the first stage the brachial plexiu ia abofve 
external to the artery ; in aboat the middle of the second i 
the termination or apex of the j^exus forms a complete sh 
aromid it ; and in the third stage, it has the Inraiiches ol 
plexns arranged around it in the following order : yiz. in i 
and crossing slightly to its outside is the median nerves 
one or two slips uniting its roots ; on the outside are the 
ternal cutaneous nerve and external head of the median 
the inside, the internal head of the median, and the intf 
cutaneous nerve lying on the ulnar ; and posteriorly the i 
culo-spiral and circumflex nerves. 

Operation of tying the Axillary Artery, — ^This arteiy 
be tied in its first and third stages, but cannot, with sa 
in the second stage, in consequence of its close relatio 
the brachial plexus. 

In the first stage^ the operation is extremely difllcult, oi 
count of the depth of the artery, and the difficulty of di 
guishlng it from the surroimding nerves of the brachial pif 
and the probable occurrence of troublesome venous hm 
rhage. For these reasons the ligature of the subclavian, i 
thiid stage, is generally preferred for the cure of axi 
aneurism. The fbllowing mode of operating is essentiaUj 
same as that recommended by Mr. Hodgson. The pa 
should be seated in a reclining chair, or laid on a table, so 
let the light fall on the site of the operation. The arm 1 
abducted, a semilunar incision should be next made, com 
cing within an inch of the sternal end of the clavicle, and stqc 
short, externally, at the edge of the deltoid muscle, in < 
to avoid injuring the cephalic vein. This incision will hai 
convexity turned downwards, and will divide the integun 
and platysma myoides. The fibres of the great pectoral : 
cle are then to be divided in the same manner, and to the i 
extent. On retracting the Ups of the wound, the i>ectc 
minor muscle will be seen crossing it inferiorly. This m 
may now be relaxed, by bringing the arm nearer to the 
and should then be depressed with a blunt instrument, so 
give more room. By cautiously scraping through the eel 
membrane, the acromial arteiy will be found projecting 
the edge of the muscle, and will assist in guiding us tc 
axillary artery : the costo-coracoid ligament may be diT 
if necessary, on a director. We should remember that 
anterior thoracic nerve is in front of the artery ; the bra 
plexus above and to the outside of it ; and the vein (w 
often swells suddenly out during expiration) is on a pliui* 
tenor and internal to it. Having found the artery, the n 
must he passed roimd it, from m>*i[mi ou\?r«x^, ycl f^st^ 
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avoid injuring the vein, which should, moreoyer, be drawn in- 
wards with a blunt hook, or a curved spatula. Before tight- 
ening the ligature, we should ascertain that compression of 
the included part restrains the pulsation of the aneurismal 
tumour. 

To this operation it has been objected, by the continental 
surgeons, that the pectoralis major muscle is divided trans- 
versely to a considerable extent, and the shoulder thereby 
considerably weakened ; they, therefore, prefer an incision in 
the course of its fibres, and separating its clavicular from its 
sternal portion. 

In the third stage, the axillary artery may be reached either 
by cutting through the anterior wall of the axilla, or through 
its base. If we prefer the former plan, we make our incision 
about three inches long, over the celluhur interval between the 
deltoid and great pectoral muscles, taking care not to injure 
the cephalic vein. After scraping through some cellular tissue 
the pectoralis minor muscle* is exposed ; and beneath it (t. e, 
nearer to the base of the axilla, we can feel the common cord 
formed by the vessels and nerves. The distended vein is then 
drawn inwards, and the artery which lies between the roots of 
the median nerve must be insulated carefully and tied. 

The operation through the base of the axilla may be thus 
performed: — ^The patient being placed on a table, and the 
arm abducted and supinated, an incision about two inches and 
a half in length should be cautiously made through the inte- 
guments and fascia of the axilla, in the direction of the head of 
the humerus. The coraco-brachialis muscle will then form a good 
guide to the artery. By carefully scraping through the cellular 
tissue, the axillary vein will be es^posed. The median nerve 
will also present itself, and may be drawn outwards while 
the vein is pressed inwards, and the aneurism needle carried 
cautiously round the artery from within outwards. 

The axilbuy artery has been torn both by the attempts made 
to reduce a luxation of the humerus, and by the head of the 
bone itself in the very act of being dislocated into the axilla. 
These occurrences are exceedingly rare. M. Floubert of Bouen, 
relates a case of the former, and the following very interesting 
example of the latter is related by Mr. Adams, one of the 
Surgeons in the Richmond Hospital, In the 35th number of 
Todd's Gy clopsBdia of Anatomy and Physiology. ** The lace- 
ration of the axiUary artery was recognized a few minutes after 
dislocation had occurred, and before any effort whatever had 
been made to restore the humerus to its place. 



* Delpech diTidei the pectoralis minor. He Yvia \^\c« \.«k«ck xc^ ^^ vt- 
tmrj aneoeatfuUj tor bmakorrha%% afker amputaUoii.~CUnMCM ^iutv.t« 
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Case. — ^John Smith, »t 50, was thrown down by a mnawaj 
horse one morning during the summer of 1833 ; in about ten 
minutes after this occurred he was brought to Jervis-streei \ 
Hospital, when the writer, at that time one of the SorgeooB oC 
the Institution, was prescribing for the extern patients. The 
man was in a cold perspiration, pallid, and apparently on the 
yerge of syncope. The writer immediately observed that the 
patient had a dislocation of his left humerus into the azilli, 
and proceeding to point out, as was his custom, to the clinictl 
diass, the diagnostic marks of the luxation, he noticed that the 
cavity of the axilla was filled up to a remarkable d^^ree. Thk 
sudden filling up of the axilla he inmiediately concluded, could 
be attributed to no other source than to the laceration of a large 
artery. He quickly sought for the pulse in the radial and 
brachial artery of the dislocated limb, but no pulse could be 
felt in any artery below the site of the left subclayian, while 
the pulse, though feeble, could be readily felt at the heart, and 
in every external artery of the system, except in those <^ the 
dislocated arm. The writer then observed to the clinical class, 
that in this case there were two lesions to be noticed, namely, 
a dislocation into the axilla, the features of which were very 
well marked, complicated with a rupture of the axillary artenf ; 
in a word, besides the dislocation there was a diffused aneurism ; 
the latter was unattended by any pulsation, so that, he coigec- 
tured the artery was completely torn across. He did not long 
deliberate as to what course was the best to pursue under ex- 
isting circumstances, because he felt sure that, so far as the torn 
artery was concerned, if the head of the humerus was onoe 
restored to its place, this vessel would be in at least as fiivouia- 
ble a condition as it then was, and secondly, that the state of 
prostration and debility the patient was in at that moment, 
offered an opportunity which, if once lost, might not again be 
afforded, of reducing easily the dislocation. Taking the patient, 
therefore, unawares, the writer placed his knee in the axilla 
of the dislocated arm, and then slight extension having been 
made over this fulcrum, the bone, at the first trial, returned 
into the glenoid cavity. The patient was placed in bed in the 
hospital, under the care of the late Mr. Wallace, whose day it 
was for admitting accidents. There was much more superficial 
ecchymosis about the aidllary and subclavian regions, and along 
the inside of the left arm, than is usually observed s^r a sim- 
ple dislocation of the head of the humerus. The deep axiUaiy 
swelling remained stationary for some days, but no pulsation 
could be discovered either in it or in the arteries of the limb. 
A feeble and frequent pulse could be felt in the left subclavian* 
and in all the other arteries, as well as in the heart. After the 
space of ten days, Mr. Wallace's month of attendance having 
expired, the case came under the care of Mr. O'Reilly, who 
baring been satii^ed that a doSusei wosansia «i2aN»^ vcAitta 
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on the increase, performed the operation, at which the writer 
was present, of tying the subclavian artery in the third stage 
of its course. The patient recovered and was discharged from 
the hospital about two months afterwards ; he lost the last two 
fingers by gangrene, but whether from an attack of erysipelas, 
wldch succeeded the operation, or from the effects of the ligature 
of the main artery of the limb, is not clearly known. The man 
lived for many years afterwards in the immediate vicinity of 
the Richmond Hospital." 

The branches given off by the axillary artery are the acro- 
mial or thoracica acromialis artery, the thoradca suprema, 
thoracica idaris, thoracica longa or thoracica inferior or ex- 
ternal mammary ; the infra or subscapular, the posterior cir- 
cumflex, and the anterior circumflex arteries. 

The Acromial, or thoracica acromialis artery is a short thick 
axis, it arises a little below the clavicle and passes forwards 
above the edge of the pectoralis minor muscle, which it sepa- 
rates from the subclavian muscle and ligamentum bicome. It 
then advances towards the interval between the deltoid and 
pectoralis major muscles, and after sending some branches to 
the serratus magnus, pectoral and subclavian muscles, termi- 
nates by dividing into a superior and inferior branch. The 
superior branch passes horizontally outwards beneath the dd- 
toid muscle, and is lost in supplying the latter and the supra* 
spinatus muscle, and the scapulo- humeral and acromio-clavicu- 
lar articulations. The inferior branch, or thoracica-humeraria, 
turns spirally round the cephalic vein, and descends with it in 
the cellular interval between the deltoid and great pectoralis 
muscles, and is distributed to these muscles and to the integu- 
ments. The acromial artery anastomoses with the supra- 
scapular and posterior circumflex. 

The Thoracica suprema artery sometimes arises separately 
from the axillary artery a little beneath the prece^ng, but 
more frequently it is a branch of the acromial. It generally 
runs for some distance along the upper margin of the pectoralis 
minor, and then descends obliquely inwards between it and the 
pectoralis major, to both of which muscles it sends several 
branches. It also supplies the mammary gland and integuments, 
and anastomoses with the intercostal and internal mammary ar- 
teries. 

The Alar artery is seldom found as a single trunk, its place 
being usually supplied by several smaller vessels. It divides 
into many branches which supply the cellular tissue and glands 
of the axilla. 

In removing diseased glands from this cavity, the incautious 
division of the alar vessels may be followed b^ %T[i^\>ViBbTSNKir&- 
iia^e, which will be'dlfllcult to control on QA^o\mX> q'I ^^^^S)^*- 
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ded vessels retracting into the cellular tissue. To provide^ 
against this occurrence Prof. Colles advised a ligature to b^ 
passed round the vessel supplying the gland before it is divided. 

The Tlioracica longa, or thoracica inferior, or external 
tnammary artery, arises opposite the lower margin of the pec- 
toralis minor and then descends obliquely inwutls, concealed 
by the lower edge of the pectoralis major. It supplies these 
muscles, and likewise the serratus anticus, intercostals, mam- 
mary gland and integuments, and anastomoses with the other 
thoracic, the mammary, and the intercostal arteries. 

The Infra or Subscapular artery is of considerable size. It 
arises opposite the inferior margin of the subscapular muscle, 
to which it sends one or two branches, and then descends along 
its inferior margin till it reaches the internal edge of the long 
head of the triceps. Here it divides into an inferior and pos- 
terior branch : the inferior branch continues in the direction of 
the trunk, and descends between the serratus magnus and la- 
tissimus dorsi muscles, to both of which, and to the teres 
major, its branches are distributed. At the inferior angle of 
the scapula it anastomoses with the posterior scapular arteiy. 
The posterior branch, larger than the inferior, sinks into a 
triangular space, bounded above by the teres minor and sub- 
scapular muscles, below by teres major and latissimus dorai, 
and externally by the long head of the triceps, which, in this 
situation, separates it from the posterior circumflex artery. 
This branch supplies fi'eely the muscles bounding this triangu- 
lar space, and then curves round the axillary margin of the 
scapula to arrive in the fossa infra-spinata, where it is covered 
by the teres minor and by the infra-spinatus muscle. Here, 
lying close to bone, it divides into many branches, which supply 
the infra-spinatus muscle and shoulder joint, and anastomose 
with the posterior and superior scapular arteries. 

Varieties, — This artery sometimes arises in common with 
the following, and Dr. Monro has seen it arising from the in- 
ferior thyroid. 

The Posterior circuwflex artery is a little smaller than the 
preceding vessel, and arises close to it from the posterior part 
of the axillary artery. Immediately after its origin it sinks 
into a quadrangular space, bounded above by the subscapular 
and teres minor muscles, iiiferiorly by the tendons of the teres 
major and latissimus dorsi, anteriorly by the humerus, and 
posteriorly by the long head of the triceps. In passing through 
this space it winds round the surgical neck of the humenu^ 
accompanied by the posterior circumflex nerve. After givii^ 
a few branches to the teres minor and sub-scapularis mnadud^ 
and to the shoulder-joint, it sinks beneath the deltoid mmcH 
Jnto winch it sends uom^coxa \»nsi&biw> which taum^cmm 
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with the supra-scapular, acromial and anterior ciicumflez 
arteries. 

Varieties, — In some cases the posterior circumflex artery 
winds round the humerus in passing beneath the tendons of 
the teres major or latissimus dorsi, and not through the qua- 
drangular space indicated above. In such cases it usually gives 
off the superior profunda artery. 

The Anterior circumflex artery is a very small but very 
constant branch. It passes horizontally forwajxls and outwards, 
covered by the coraco-brachialis muscle and short head of the 
biceps. It then crosses the bicipital groove, covered by its 
synovial membrane and by the long head of the biceps, and 
sinks beneath the deltoid muscle, in the substance of which it 
anastomoses with the posterior circumflex artery. The anterior 
circumflex artery supplies the coraco-brachialis, biceps and 
sub-scapularis muscles. While crossing behind the long head 
of the triceps, it sends a delicate branch upwards along the 
bicipital groove, to supply the head of the humerus and cap- 
sular ligament of the shoulder-joint. 

Veins of the arm and fore-arm. 

Before proceeding with the dissection of the brachial artery 
the student is recommended carefully to examine the superficial 
veins of the arm and fore-arm ; for this purpose he should re- 
move the integuments from off the front of these parts, when 
the veins and superficial nerves will be exposed lying between 
the skin and fascia. 

Venisection is usually performed at the bend of the elbow, 
because there are in this situation a number of superficial veins, 
easily made prominent and easily compressed. The accompa- 
nying figure represents the usual appearance of these veins. 
On the outside we observe the cephalic vein Tec,) ascending, 
deriving its principal origin from the cephalic vein of the 
^umb. On the inside we see the basilic vein (d 6,) which 
seems to be a continuation of the small vein of the little 
finger, termed salvatella. On the middle line of the front 
of the fore-arm we see the median vein (m,) which, as it 
approaches the elbow*joint, divides into an internal and exter- 
nal branch : the internal branch is the median basilic vein, (m 6 ;) 
it crosses in front of the brachial artery at a very acute angle, 
being separated from it immediately beneath the bend of the 
elbow, by the semilunar process of the biceps tendon. Some 
of tiie branches of the internal cutaneous nerve pass in front of 
it, and others behind it. The external branch, (mc,) smaller 
than the internal, is termed the median-cephalic. It ascends 
obliquely upwards and outwards, in front of the trunk of the 
extemid cutaneous nerve, to join the cephalic vein. ThA V^<«K^r 
lie and cephalic veins being thus Teinioic^, «x»ftTidk.\!i^^ vnsv> 
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thefonner along the mtemal, and the latter along tbeexb 
margin of the biceps muscle. The bmilic vein unites niti 
veniB comites of the brachial arterj, and the large » 
formed ^>J their union becomes the axillar; Tein. 

Wlien we proceed to perform venEeeectioQ, ve find thai 
median baailic is the vein whioli preaentt itself most pi 
nenlJf . If this be selected for the operation, great cOiUtion 
be oecessBTf , in order to avoid wounding the brachial «J 




which lies beneath it. On this account, the student afa 
avoid tiiis vessel till he has become somewhat expert in 
ibnaiug the ogeraMon, tL.yimxA <A iSismAk£^ d.vinag y, 
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section may be denoted hj the blood issuing in jerks, and of a 
bright arterial colour. These appearances may exist, however, 
▼ithout any such wound, and therefore need not always ex- 
cite alarm; on the contrary, the artery may be punctured 
without any particular symptom to indicate the accident. 
When there is reason, ^rom the great force with which the blood 
is projected, to suspect that this accident has occurred, and 
there is no pain, swelling, nor effusion present, we may apply a 
graduated compress, keep the limb quiet, and wait the result, 
which may be various. Sometimes the wounded vessel may 
heal without any impleasant consequence : in other cases, tli^ 
external wound of the vein is healed, but the wound in the pos- 
terior wall of the vein may form an adhesion with the wound 
in the anterior wall of the artery, and thus there remains a 
direct communication between the artery and vein. When 
therefore this direct communication exists between the two 
vessels, the affection is termed aneurismal varix ; but if the 
cellular tissue intervening between the two vessels has been 
distended into the form of a sac which establishes a medium of 
communication between the artery and vein, then the disease 
is termed varicose aneurism. The latter is the more serious, 
as it may terminate in aneurism of the artery ; but it is seldom 
that either of them requires any operation. 

The student may now remove the veins and brachial aponeu- 
rosis so as to expose the brachial artery. 



THE BBACHIAL ARTEEY. 

The Brachial Artery is a continuation of the axillary : it 
commences opposite the lower margin of the teres major and 
latissimus dorsi tendons, passes obliquely downwards and out- 
wards, and terminates nearly opposite the coronoid process of 
the ulna : on the removal of the integuments, the artery will 
be found lying imder cover of the brachial aponeurosis. 
After the aponeurosis has been removed, the vessel will be seen 
overlapped by the fleshy belly of the coraco-brachialis muscle, 
then by the biceps muscle, and still lower down covered by the 
semilunar fascia derived from the tendon of the biceps: 
internally it is related, in addition to the integuments and 
fascia, to the basilic vein, to the inferior profunda artery and 
to the ulnar and internal cutaneous nerves ; externally it is re- 
lated to the coraco-brachialis and biceps muscles, and to a cel- 
lular interval placed between the biceps and brachialis anticus : 
posteriorly it corresponds — ^flrst, to the triceps muscle, from 
which it is separated by the superior profunda artery and 
musculo-spiral nerve ; next it rests on the insertion of the 
coraco-brachialis muscle ; and, in the remaiadfii ot \\& ^^oisvrij^^ 
it lies upon the brachialis anticua. 
7 
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The brachial nerves sarround the artery, haying the foBowia^ 
reUtions to it:— behind it, but accompanying it mendy 
for a short distance, is the mosculo-spiral nerve : the exteniai 
cutaneous nerre at first descends along its outer side, sept* 
rating it from the coraco-brachialis musde ; but lower dowa 
it inclines outwards, perforates the last named muscle, and 
loses its relation to the artery. The internal cutaneous nerre 
lies at first on the inside of the artery, being situated on tiie front 
of the ulnar nerve, which it consequently separates firom the 
median : lower down the branches of the internal cutaneous 
become superficial, and one principal filament covers the artery 
at its termination. The ulnar nerve descends on the inside of 
the vessel, but towards the middle of the humerus separatei 
from it, and inclines inwards, to accompany its inferior pro* 
fdnda branch ; and, lastly, the median nerve lies on the out- 
side of the brachial artery above ; but lower down, at about 
the junction of the lower with the two upper thirds of the 
arm, it crosses the artery, usually over its anterior surface, 
in order to arrive at the inner side of the vessel. The veiiu 
accompanying the artery are two in number, and are tensed 
vena comites : about the middle of the arm they unite with the 
basilic vein, which usually perforates the brachial aponeurosis 
in this situation. Such are the relations of the brachial artery 
in its course down the arm. At its termination it sinks into a 
triangular space, in front of the elbow joint, bounded on the 
outside by the supinator radii longus, and on the inside by the 
pronator radii teres muscle ; the latter muscle overlapping the 
artery in this situation. In this space it lies on the brachialis 
anticus muscle, having the tendon of the biceps to its outside, 
the median nerve to its inside, while in front it is covered by 
an aponeurotic slip of a semilunar form, sent downwards and 
inwards from the tendon of the biceps muscle to join the anti- 
brachial aponeurosis a little below the internal condyles this 
is called the semilunar fascia of the biceps ; its upper margin 
is concave and directed upwards and inward^ ; its insertion into 
the fascia of the fore-arm is much broader than its origin from 
the tendon of the biceps. 

Anomalies, — The most common irregularity of the brachial 
artery is a high bifurcation into the radial and ulnar. This may 
occur in any part of its course. In this case the radial and 
ulnar arteries, having arrived in the fore-arm, may pursue 
their usual course ; or the radial may, in certain cases, run 
8ui>erficially, or the ulnar may be the superficial branch : usu- 
ally, however, in these irregularities, the lUnar follows tl^e ordi- 
nary deep course of the brachial artery. Mr. Bums observes, 
that, when the ulnar is the anomalous branch, the bifurcation 
usually takes place higher up than when the radial is irregular. 

In the high bif orcatioii, t3l<& xaddai «xtery usually lies at first 
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on the inside, and afterwards crosses the ukiar, or continued 
trunk, to hecome external. These two vessels may be connec- 
ted in their course by a transyerse branch; and the transverse 
branch may give off a median artery ^ which descends on tilie 
front of the fore-arm in company with the median vein. In 
other cases the median artery may come from the brachial, 
radial, or ulnar : it usually terminates in the superficial palmar 
arch, sometimes in the deep one. 

Dr. Quain mentions in his Elements of Anatomy, 4th Edit, 
p. 538, a remarkable instance, in which the brachial artery 
divided into two branches, and, lower down, reunited to form 
a single trunk, which afterwards bifurcated regularly into the 
radifU and ulnar. A similar instance is recorded by Professor 
Quain, in his " Anatomy of the Arteries of the Human Body," 
p. 221 ; land a preparation of the same kind of irregularity 
exists in the Macartney collection in the Anatomical Museum 
of the University of Cambridge. Mr. Norton of the Boyal 
Liverpool Institution, has met with a similar case. Dr. Ged- 
dings, of Maryland, in speaking of the varieties of the brachial 
artery, observes; "In some instances the radial and ulnar 
arteries, after separating high in the arm, or axilla, pass for a 
limited distance down the arm, and then unite.*' He gives no 
reference, however, but may possibly allude to the following 
passage in the work of Dr. Green, who is quite explicit on the 
subject: — "Sometimes the axillary artery divides into two 
vessels, which again unite at the fold of the arm, so that there 
are in reality two brachial arteries lying close to one another, 
and of equal magnitude. I have seen two striking examples of 
this kind. In one case, the brachial divided into two branches, 
which in like manner coigoined above the fold of the arm." 

In three cases out of forty,. Professor Harrison found " a 
small branch arising from the upper part of the brachial and 
descending to the elbow, where it joined the radial artery ; vx 
two instances this superficial brandi descended in the fore-arm 
beneath the superficial fiexors, and was distributed to the 
muscles in this region ; and in two cases it accompanied the 
brachial nerve beneath the annular ligament of the carpus, and 
joined the superficial palmar arch of arteries."* These have 
been described under the name of " vasa aberrantia," (Burns); 
they are frequently of considerable size. 

The next variety to be noticed is, the brachial artery giving 
off the interosseous. A case of this kind has come under our 
observation in the Richmond Hospital school. In some rare 
<;ases the brachial artery divides at one point into three 
branches, viz., the radial, ulnar, and interosseous. 

Operation of tying the Brachial Artery, — This operation 
* Surgical Anatoiny of the iLT\«i\ft«t ^.\^. 
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may become necessary for the cure of aneoriflms of this veesd, 
or in consequence of a wound inflicted on it or upon the radial, 
ulnar or interosseous arteries. True aneurism of the brachisl 
artery, or that form of the disease which consists in a dilatatioB 
of all the coats of the vessel, is extremely rare : Felletan men* 
tions an example of it in his * * Clinique Chirurgicale," which Dn- 
puytren stated was the only authentic case of the kind he knev 
of.* Aneurism of this vessel, depending upon a diseased con> 
dition of its coats, is also very rare. Mr. Liston obseryes,— 
** I have treated but one such case ; it occurred in the person 
of an old ship's carpenter. Whilst at work as usual, he felt 
something snap in his arm ; a pulsating tumour was soon after- 
wuxls noticed, and before I was asked to see him by Mr. Cheyni 
of Leith, it had attained, during four months, fully the size of 
a hen's egg, and was evidently in part composed of solid matter. 
The brachial was tied and every thing went on faTOurably."t 

By far the most frequent forms of aneurism of the bn« 
chial artery are those which are the result of injuries in« 
flicted upon the vessel, as in the operation of yensesection «t 
the bend of the elbow. When the artery has been unfortunately 
wounded, the following results may happen : — ^First ; the blood 
may escape freely from the wound in the artery, and may pass 
into the cellular tissue of the limb to a greater or a less ext^t: 
in some cases the extravasation of arterial blood is so con- 
siderable, as to reach nearly as high up as the folds of the 
axilla, and for a certain distance also below the elbow-joint; 
this has been termed a diffused false aneurism. This fom^ ci 
aneurism may occur also, from too great an amount of pressure 
having been applied to the sac, for the cure of the next vai^ty 
we shall speak of, namely, the circumscribed false aneuritm ; 
the sac gives way and the blood becomes diffused through the 
limb. An instance of this kind is recorded by Mr. Ellis,, one 
of the Surgeons to Jervis-street Hospital ; he observes, " the 
pressure having been too forcibly applied, the sac gave- way 
and a diffused aneurism became established. "{ 

Secondly; — After the infliction of a wound upon the 
artery, the blood may escape at once directly through the ez- 
temid wound : if pressure be now made upon the wound^ the 
general diffusion of the blood may be prevented, and a process 
of thickening may be set up, in the cellular membrane sur- 
rounding the small quantity of blood which has insinuated 
itself between the wound in the artery and the integuments: 
this thickened cellular membrane becomes matted together 
by the effusion of coagulable lymph, and is ultimately con- 
verted into t^ cyst of the aneurism, which communicatcis with 
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the canal of the wounded artery : this has been termed a cir" 
cumscribed false aneurism. The aneurUmal varix, and varicose 
aneurism form two other varieties of aneurismal tumours result- 
ing from a wound of the artery during yensBsection, these two 
have been ahready considered ; the student will, howeyer, do 
well to recollect that in the former there is a direct communi- 
cation between the artery and iJie yein» whilst in the latter 
there is situated between the two vessels, an intervening sac. 
We shall now consider the treatment applicable to these four 
varieties of brachial aneurism, the results of wounds inflicted 
upon the vessel. 

With regard to the circumscribed false aneurism^ Professor 
Harrison remarks, '' I do not recollect a case of this sort of dr- 
eumscribed aneurism, fix>m the infliction of a simple wound, 
ia which it has been necessary to open the sac or tie the artery 
below it ; I am, therefore, disposed to place full reliance on the 
practice of simply laying bare the vessel as close to the tumour 
as circumstances will permit, and tying it with a single ligature. 
Plrof. Colles, whose experience and great opportunity for obser- 
vation render every practical remark of his worthy of atten- 
tion, thus expresses himself on this subject in his course of 
l/cctures on the Theory and Practice of Surgery : '* I have 
operated repeatedly, and with success, for the cure of circum- 
scribed brachial aneurism, in consequence of injury to the 
arfery in performing vensesection, I have also frequentiy assis- 
ted others in operating for the same cause, and with the same 
result ; and I never yet found it necessary to open the aneu- 
rismal sac, or to look for the vessel below the tumour, or to 
apply more than one ligature around the artery, which, I 
think, ought always to be tied as near as possible to the seat of 
the disease ; for in this species of aneurism the coats of the 
vessel have not undergone any morbid change, as is generally 
the case in aneurism of the inferior extremity."* 

Mr. Cusack has treated three cases of circumscribed aneu- 
rism at the bend of the elbow from wounds in venesection, by 
compression.^ Tlie compresses were applied chiefly upon the 
tumour, the compressing force was moderate; the limb was 
bandaged with the ** gantelet," from the fingers upwards, accor- 
ding to Genga*s method : blood was taken from the patient by 
TensBsection, digitalis administered, and absolute rest and low 
diet enjoined. The two first cases terminated fiEiyourably 
lender this treatment ; during the treatment of the third case,, 
the circumscribed aneurism became diffused. Scarpa adopted 
this mode of compression for the cure of circumscribed bra- 
chial aneurisms. The method of treating aneurism, by com- 
pression of the artery leading to the aneurismal sac, has been 
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successfully employed by Dr. Hutton in a case of circamscribed 
aneurism of the brachial artery at the bend of the elbow ; the 
patient was a servant, aged 34; he had been bled by a ** coiin^ 
bleeder" for a pain in the chest. On his admission into the 
Bichmond Hospital, the aneurismal tumour was circumsCTibed 
and about the size of a pullet's egg ; it pulsated strongly and 
presented the usual chiaracters of aneurism. Dr. Carte's 
compressing apparatus was employed : ** with this the patient 
maintained the compression during six hours in succession ; at 
the end of this period all pulsation had ceased and never re- 
turned." The instrument invented by Dr. Carte, and em- 
ployed by Dr. Hutton, will be found delineated in the same 
number of the Medical Press * If, however, these methods 
should fail in obliterating the sac of a circumscribed brachisl 
aneurism, the surgeon may tie the artery leading to the tumoi^ 
with a single ligature; and in addition, compression of tUs 
entire limb, from the fingers as far as the elbow, should Be 
employed. ' 

Surgeons are now generally agreed as to the proper mode of 
treatment in cases of diffused false aneurism of the brachial 
artery ; the single ligature, which may be sufficient in the dr- 
^umscribed aneurism, is not to be depended on in this fotm. 
When the wound in the vessel is large, when the extravasation 
of blood becomes considerable, when the tumefaction of ibe 
limb extends upwards along the arm, and occupies also ibe 
upper portion of the fore-arm, accompanied with pain and 
discoloration of the integuments, compression will be woirse 
tluui useless, and the single ligature on the artery leading fa 
the wound will not suffice ; the free anastomoses of the veMs 
about the elbow joint will allow the blood to flow freely fpwn 
the wounded artery, and the haemorrhage will continue witkoat 
controul. In a case of this description, therefore, the ^y 
operation which can with confidence be relied on, is to cat 
down with a firee incision upon the wounded vessel, to turn oat 
the coagulum of blood, and to tie the artery above and below the 
wound. In speaking on this subject Professor Harrison ob- 
serves ; ** I now believe that very few cases of diffUsed aiien- 
rism, either of this or any other artery, Will admit of eiure 
from the simple operation and application of a single ligitore 
to the artery above the injured part, but that it wiU be ahnost 
always necessary to lay open the tumour by a long inckion, 

which should include, if possible, the original wound ^When 

the injured vessel shall have been exposed, it may be raised by 
a probe, either introduced into it through the woimd, er the 
aneurism needle passed aroimd it, and the artery tied first 
above and then below the opening."! Professor Porter 

« Medical Press for IfU? V&\h. \%\%. 
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«bserres: — *'Bat there is still another case; and let us 
suppose a limh, into whkh a quantity of blood has .been extra- 
vasated, not si^cient to cause a g^grene of the part, but still 
too abundant to admit a hope of its being absorbed. Here, I 
apprphendf the surgeon has no chcMce ; he must cut down, turn 
out all the coagula he can reach, in this way getting rid of 
that which would be a subsequent source of irritation, and then 
tie the yessel above and below the aperture/** 

We are anxious, however, to impress upon the mind of the 
student, that in cases of simple puncture of the brachial 
artery, as in vensesectlon, or where there is no extensive effusion 
of arterial blood to create alarm, there is no necessity for im* 
mediate operation. The constitutional disturbance consequent 
Upon the wound, and the alarm into which the patient is 
thrown from the agitation and terror betrayed by the unsuc- 
cessful operator, at the instant when he' is aware of the mischief 
be has done, added to the shock sustained by the alarm and 
precipitancy of a hasty operation i>^ormed under suchcircimi- 
^slances, — aJl contribute to induce such a state of the patient's 
system as to render it very unfavourable for the healing of the 
W4imd, and secondary haemorrhage has been known to result 
iWm such unnecessary interference. In cases, therefore, not 
demanding immediate operation, the student is recommended 
tb apply judicious compression by means of graduated com- 
piesseslaid carefully one over the other upon the wound, so as to 
correspond to the onfice of the bleeding vessel, and to surroimd 
all by means of a figure of 8 bandage, coiled roimd the elbow 
a lufficient number of tiipes to secure the compresses in their 
pnper situation. Another form of bandage has been preferred 
by some surgeons, it is called the ''gantelet" of Genga; it 
coisisted of narrow strips of bandage with which each finger 
wai enveloped separately ; these met above the wrist, from 
whch point a broader roller was carried round the fore-arm, 
anc round the elbow over the compresses which had been pre- 
vioisly applied : the bandage was also carried round the arm 
up towards the axilla. This mode of treatment by compres- 
sioi, in conjunction with proper position, absolute rest, low 
die, &c., has proved in such cases decidedly successful^ and 
un&l it fail, the operation is unnecessary and may be mis- 
chicv^ous. 

Vith regard to the treatment required for aneurismal varix 
and for the varicose aneurism, we have already observed that 
it is seldom that either of them requires any operation : the 
metiod of compression already alluded to, either upon the 
disetsed part, or upon the brachial artery leading to it, may be 
em^oyed with considerable advantage. Dr. William Hunter 
advued that nothing should be done in the way of operation in 

* Porter on Aneaxisoi, p* \^ 
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these cases where there should be no considerable alteration is 
the tumour. Sir A. Cooper entertained the same objection to 
the operation. If, however, the disease should continue to in- 
crease in size, if a thinning of the integuments oyer the 
tumour, or over the sac, as in the yaricose aneurism, should 
occur so as to threaten an effusion of blood into the limb, or 
from an ulcerated opening in the integuments, the surgeon will 
be obliged to tie the brachial artery, not with a single ligature 
passed round the yessel leading to the aneurism, but haying 
cut into the sac and haying turned out the coag^um, he 
should tie the artery both above and below the woimd in the 
yessel. 

Operation of tying the Brachial Artery in the superior third 
of the arm. The arm being abducted and rotated outwardi 
mr the purpose of diminishing the depth of the wound, ai 
incision, about two inches and a half long, may be made ov^ 
the ulnar margin of the coraco-brachialis muscle, the belly <S 
which may be felt through the integuments. This should le. 
4one with much caution, as the integuments are thin in ths 
situation, and the basilic vein may sometimes^ though rarest 
lie superficial to the brachial aponeurosis ; moreover, the intemt 
cutaneous nerve lies here immediately underneath the skin. T» 
&8cia being next divided on a director to the same extent, tte 
cellular tissue may be scraped through with the handle of a 
knife till the artery and nerves are brought into view. Tie 
vein formed by the union of the basilic vein with the vem 
comites, togetider with the intemjil cutaneous and ulnr 
nerves, may be drawn to the inside, and the median nerve to 
the outside, and the needle passed from within outwarts. 
The separation of the artery and nerves will be facilitated 
by flexing the limb. 

The operator will bear in mind the possibility of a hgh 
bifurcation, and of the superior profunda artery arising fpm 
the posterior circumflex and assuming the position of the Ira- 
chial artery. 

Ligature of the Brachial Artery in the middle of the arm — 
The elbow-joint being extended and the arm rotated outwa.^ 
an incision should be made, about two inches and a half loig, 
on the internal margin of the biceps muscle. Having divfl^ 
the integuments and drawn the vein or veins out of the 
way, the fascia should next be divided on a director. In 
some cases the basilic vein lies beneath the fascia in this 
situation. By drawing outwards the biceps muscle wih a 
blimt retractor, the artery may be exposed, with a snaU 
vein frequently lying on either side, and the median srve 
usually in front of it. The nerve is to be drawn to the 
inside, and the ^eedle paa&ed ixoiCL rnXS^mi oraL^^da. The 
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operator should remember that mtemal and posterior to the 
brachial artery, in this situation, the inferior profunda arterf 
descends in company with the ulnar nerve, the nerve lying to. 
the inner side. To avoid tying the latter artery in mist&e, 
he should first take care to direct the edge of his knife, not 
backwards, but towards the centre or axis of the humerus, and 
afterwards satisfy himself that the compression of the vessel 
stops the pulsation in the aneurismal tumour. 

Should there be two vessels ; and that the compression of both 
be foimd necessary to cause the pulsation of the sac to cease, 
both of them should be tied. 

If the operation be performed in the inferior third of the 
arm, the internal edge of the biceps will be our guide here also ; 
the median nerve will be on the inside of the artery, and the 
internal cutaneous nerve and basilic vein will be encountered 
in coming down on it. 

tigature of the Brachial Artery at the bend of the elbow. — . 
Th^ elbow-joint being extended, the hand supinated, an incision 
miy be made, commencing at the internal margin of the median 
basiUc vein, about an inch above the internal condyle, and 
carried downwards anda little outwards for about two inches and 
a bftlf, along the radial margin of the pronator radii teres muscle. 
The vein and external lip of the wound being drawn outwards, 
the fascia and semilunar process of the biceps tendon may be 
flocoessively divided on a director. At the bottom of the wound 
will be found the biceps tendon externally, the median nerve 
internally, and the artery between both and a little behind 
fhem. The needle may then be passed behind the artery from 
within outwards. Several small branches of the internal cu- 
taneaus nerve are necessarily divided in this operation. The 
superficial veins should be carefully kept out of the way ; if 
one of them, however, should unavoidably interfere with the 
operation, Yelpeau advises " to cut it between two ligatures, 
or even without this precaution, if not very large." 

If the operation be performed for a woimd in the artery 
accompanied with an extravasation of arterial blood, we should 
cut through the sac and turn out the coagulated blood ; the 
mugeon will be obliged, generally speaking, to relax the tour- 
niquet in order to ascertain the situation of the orifice in the 
bleeding vessel, and by the introduction of a probe in the 
ojpening, he wHlbe able still more clearly to discover its precise 
Btnation and extent. Having raised the artery from its bed 
and separated it from the median nerve, a double ligature 
should be passed beneath it. This ligature may be afterwards 
divided into its two separate portions, and the artery secured 
above and below the wound. This is the treatment which 
Sjcarpa recommends for diffuse aneurism following & wcrasi^ ^1 
tiie brachial arteij. 
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The principal branches of the brachial artery are three in 
number ; viz., the superior profunda, inferior profunda, and 
anastomotic. 

The Superior profunda arises a little beneath the conjoined 
tendons oi the teres major and latissimus dorsi muscles, and 
then sinks, in company with the musculo-spiral nerve, into a 
canal formed by the three heads of the triceps muscle and the 
bone. From the back of the humerus it winds round to its 
outside in a spiral groove, which may be observed in that bone 
beneath the insertion of the deltoid muscle. Here it divides 
into two branches, an anterior and posterior. The anterior 
pierces the external intermuscular ligament, and, accompanied 
by the musculo-spiral nerve, descends in a groove between the 
brachialis anticus and supinator longus muscles, to anastomose 
with the anterior radial recurrent artery.* In this groove it is 
covered by the cephalic vein and by the external cutaneous and 
musculo-spiral nerves. The posterior branch descends in the 
substance of the triceps muscle, to which it sends numeroos 
small branches, and terminates in anastomosing with the an- 
terior branch and with the posterior radial and ulnar recurrents. 
The superior profunda artery is often very large, particularly 
when it arises from the posterior circumflex. 

The Inferior profunda artery arises nearly opposite the in- 
sertion of the coraco-brachialis muscle, and descends on the 
outside of the ulnar nerve, pierces with it the internal inter- 
muscular ligament, and descends between this ligament and 
the triceps muscle to the interval between the internal condyle 
of the humerus and the olecranon process of the ulna, where 
it is covered by the ulnar nerve, and anastomoses with the pos- 
terior ulnar recurrent artery. In this course it supplies the 
integuments of the arm and the biceps and triceps muscles. 
This artery may be small, absent, or double, or may arise in 
common with the superior profunda. 

The Anastomotic artery Knaea from the inside of the brachial, 
a little above the bend of the elbow, then descends with a slig^ 
degree of obliquity inwards, pierces the internal intennusculat 
ligament, and terminates between the internal condyle and de: 
cranon process, in anastomosing with the inferior profundi 
artery and the posterior ulnar recurrent. The anastomotic 
artery varies considerably in size, being usually small, bul 
sometimes as large as the inferior profunda. 

The other branches of the brachial artery are the muscuku 
branches and the nutritious artery. 

The Muscular branches are distributed in all directions : som< 
go forwards to the biceps m\i«cA!&, Q'0[i<&x« X^^Oszwc^^ to tb( 
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brachialis anticus ; a third set are distributed externally to the 
eoraco-brachialis muscle, and a fourth internally, extend to the 
pectoral muscles. 

The Nutritious artery of the humerus arises high up from the 
hrachial, and penetrates obliquely the foramen that may be 
obserred on the inside of the humerus. It supplies the medul- 
lary membrane and cancellated structure of the bone, and anas- 
tomoses with its other nutritious arteries, which are much 
•mailer, and enter at various points, particularly near the ex- 
tremities. Prof. Harrison relates a case in which an aneurism 
of this artery ensued on a fracture of the humerus, and ampu- 
tation was deemed necessary.* 

- It is stated by most anatomical writers that at the bend of 
tiie elbow the brachial artery divides into the ulnar and radial 
arteries. Professor Harrison refers this division to a point 
opposite to the coronoid process of the ulna ; and Professor 
Qoain states, that the usual place is a little below the elbow- 
joint. 

ULNAR ARTERY. 

The Ulnar artery, larger than the radial, proceeds at first ob- 
liquely downwards and inwards beneath the pronator radii teres 
muscle, the deep head of which separates it from the median 
nerve; then, beneath the flexor carpi radialis, palmaris longus, 
and flexor sublimis digitorum muscles. In this course it lies 
on the flexor profundus, and is usually accompanied by a fila- 
ment of communication between the median and the ulnar 
nerves. In the remainder of its course to the annular ligament 
of the carpus, it descends vertically on the flexor pr^undua 
musde ; covered by the flexor carpi ulnaris and flexor subli- 
mis, and may be seen by dividing the fascia and separating 
tiiese two last mentioned muscles. It is joined at an acute 
angle by the ulnar nerve at the junction of the superior and 
middle thirds of the fore-arm, after which it has this nerve to 
its ulnar side as far down as the wrist-joint. It gets into the 
^Im of the hand by descending in front of the annular liga- 
ment, covered, however, by an aponeurotic slip, connecting the 
front of that ligament to the pisiform bone. In this situation 
tiie nerve lies a little posterior to its artery. 

The following are the principal branches of the ulnar 
serve: — 

1st. The Anterior Ulnar recurrent, which is small, and 
sometimes derived from the posterior ulnar recurrent : it first 
ptMses obliquely downwards and inwards, between the pronator 
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• 

teres and brachialis anticus muscles, and then, curying np- 
wards, gains the front of the internal condyle, and anastomoses 
with the anastomotic branch of the brachial artery. In this 
course it supplies the brachialis anticus, pronator teres, flexor 
carpi radialis, and flexor sublimis muscles. 

2d. The Posterior Ulnar recurrent, much larger than the 
preceding, descends at first a little inwards, between the deep 
flexor digitorum, which lies behind it, and the muscles arising 
from the internal condyle, which lie in front. It then ascends 
parallel to the ulnar nerve and between the heads of the 
flexor carpi ulnaris, to gain the interval between the internal 
condyle and olecranon process : here it terminates in commu- 
nicating with the anastomotic and inferior profunda branch 
of the brachial ; having previously supplied the above mention- 
ed muscles, besides the elbow-joint, ulnar nerve and integu- 
ments. The superior radio-ulnar articulation is supplied by a 
small artery, arteria articularis cubiti media, which, according 
to Meyer, arises from the brachial, ulnar, or interosseous artery : 
this small artery passes into the joint and supplies the synoviiil 
membrane. He says it is analogous to the posterior articular 
artery of the knee-joint. 

3d. The Common Interosseous artery comes off immediately 
below the recurrents, and descends backwards and outwards to 
the superior margin of the interosseous ligament, where it di- 
vides into the anterior and posterior interosseous arteries. 
Before its division it gives off a small but pretty constant 
artery, arteria mediana, which accompanies the median nerve 
to the wrist, where it terminates ; occasionally this artery is of 
considerable size, and joins the superficial palmar arch of 
arteries : it is sometimes a branch of the ulnar. The Anterior 
interosseous artery descends on the front of the interosseous 
ligament, between the flexor polUcis longus and flexor digito- 
rum profundus muscles, being covered and accompanied down 
the forearm by a branch of the median nerve. Having arrived 
at the pronator quadratus muscle, it divides into two branches: 
one supplies this muscle, and terminates in anastomosing with 
the carpal arteries and the deep palmar arch ; the other passes 
backwards through an oval opening in the lower portion of the 
interosseous ligament, to anastomose with the posterior carpal 
and posterior interosseous arteries. The Posterior interos- 
seous artery passes downwards and backwards, between the 
anterior oblique and interosseous ligaments, and, having thus 
arrived at the posterior superior part of the fore-arm, gives off 
the interrosseous recurrent branch, improperly called the pos- 
terior radial recurrent artery, which ascends between the supiw 
nator brevis and anconeus muscles, and then through the fossa- 
between the external condyle of the humerus and the olecranon 
process : after piercing the triceps muscle it terminates in anas- 
tomosing with the superlot ptot\ixi<QA «sA v^\Axv»it ^aJlxiax re- 
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current arteries. After grvrng off this recurrent branch, the pos- 
terior interosseous artery descends on the back of the fore-arm, 
not lying on the interosseous ligament, but placed between the 
superficial and deep layer of muscles. In this course it is 
accompanied by a filament of the musculo-spiral nerve, and 
gives off numerous branches to the surrounding muscles : at 
tiie wrist it is very small, and terminates in anastomosing 
with the anterior interosseous, and the posterior carpal arteries. 

4th. The Posterior carpal branch of the ulnar comes off 
about an inch and a half above the pisiform bone : it winds 
round the inferior extremity of the ulna to the back of the car- 
pus, in passing beneath the tendon of the flexor ulnaris mus- 
cle. It terminates by anastomosing with the posterior carpal 
branch of the radial. 

5th. The Anterior carpal branch, extremely small, passes 
horizontally outwards, along the inferior margin of the prona- 
tor quadratus muscle, and behind the tendons of the superficial 
and deep flexors. It anastomoses with the anterior carpal 
branch of the radial artery. 

After the ulnar artery has arrived in the palm of the hand, 
it terminates by dividing into the communicans profunda and 
palmaris superficialis branches. 

6th The Communicans profunda should not be dissected till 
the palmaris superficialis and superficial arch of arteries have 
been examined. It passes obliquely downwards and inwards, 
between the pisiform bone and . unciform process, then turns 
outwards, beneath the two muscles arising from the unciform 
process, viz., the short fiexor and opponens minimi digiti, to 
join the palmaris profunda (a branch of the radial), and so to 
form the deep palmar arch. In this course it is accompanied by 
a large branch of the ulnar nerve, which lies superficial to it. 

7th. The Palmaris superficialis is usually much larger than 
the preceding. It winds downwards and outwards, beneath 
the palmar aponeurosis, to inosculate with the superficialis volse, 
a branch of the radial artery ; and thus forms the superficial 
palmar arch. 

The Superficial palmar arch of arteries corresponds nearly to 
the semicircular fold on the pslm of the hand which circum- 
■cribes the muscles of the thumb : it is, in general, smaller 
than the deep arch, and its convexity, which looks downwards 
and inwards, is nearer to the phalanges. Anteriorly it is cover- 
ed by the integuments and palmar aponeurosis. Posteriorly it 
lies on the flexor tendons, and the divisions of the median 
nerve as they pass to the fingers. In the fore-arm we see the 
radial and ulnar arteries lying between their corresponding 
nenres ; but in the hand the order is reversed, the nerves being 
iltaated between the arches of arteries. 

The Branches of the Superficial palmar arcK ^f^%^ \^*Cdl 
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from its concavity and from its convexity. Tho$e from its corn- 
cavity are emaJA. and numerous : they supply the tendons of 
the flexor muscles, the lumbricales, and the annular ligament, 
and Anastomose with branches of the radial and ulnar arteries. 
Those from its convexity are termed the digital arteries : the 
first, or most internal of them, supplies the ulnar aide of tiie 
little finger ; the second advances to the cleft between the little 
and ring fingers ; the third to the cleft between the middle and 
ring fingers ; and the fourth to the cleft between the middle and 
index fingers .• eaeh of them then bifurcates to supply the 
opposed surfaces oi the re^)ective fingers. These digital 
arteries follow the anterior and lateral margins of the fingers, 
supplying the digital articulations and synovial sheaths, and 
forming a vascular plexus beneath the nail of each finger. 
Those of the same finger frequently conununicate both in its 
anterior and posterior regions, and opposite the ungual phalanx 
meet in the form of an arch, the concavity of which looks 
towards the hand, and from the convexity of which are sent 
off numerous minute vessels to supply the extremities of the 
fingers. The digital nerves are superficial, that is, anterior to 
the arteries; the latter either pierce or cross the nerves in 
order to obtain this position. 

Operation of tying the Ulnar Artery. -^li the ulnar arteij 
be wounded in its superior third, we may either adopt the 
method reconmiended by Mr. Guthrie, and cut down tlu*oi^ 
the mass of muscles which covers it, taking care to avoid the 
median nerve ; or we may tie the brachial artery in its inferior 
third: the latter proceeding is to be preferred. If tiie upper 
part of the ulnar artery be affected with aneurism, tying the 
brachial is the only proper course. If it be necessary to tie 
the ulnar artery lower down, as in cases of wounds, it will be 
readily found by cutting on the interval between the fiexor 
sublimis digitorum and flexor carpi radialis. The fascia should 
be divided on a director, and the needle carried round the 
vessel from within outwards, taking care to avoid the nerve 
which lies to its ulnar side, and the venaB comites which lie 
one on either side. 

Wounds of the palmar arch generally bleed profusely. If a 
spouting vessel present itself, it may be seized with the tena- 
culum, and secured in a ligature. This practice, however, is 
seldom available, as the blood generally flows from a number 
of orifices, which are by no means distinct. In such case the 
surgeon should close the wound, and employ a bandage with 
graduated compresses ; or, if this should fall, he may intro- 
duce into it a bit of sponge covered with gauze, to prevent 
the lymph effused from lodging in its cells, and then apply 
the bandage and compresses as before : this, with the tempo- 
zarx appHcatloii of the toxai)iqvie.t to the brachial artery, or the 
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application of compresses placed on the ulnar'and radial arteries, 
inll usually be sufficient eren in severe cases. Sometimes, 
however, it may be necessary to tie one or both arteries of the 
fore-arm : even after this the haemorrhage has continued, and 
in an instance of the kind, Mr. Adams has succeeded in re- 
straining the bleeding by the application of a compress and 
bandage over the back of the wrist, so as to exercise pressure 
on the dorsal carpal arteries. If the wound be towards the 
radial side, we should tie the radial first ; and if on the ulnar 
ode, the ulnar artery should be first secured. It may be re<- 
coUectedt that sometimes the artery accompanying the median 
nerve, or the anterior interosseous artery, are particularly 
large, and terminate in the superficial or deep arch. 

RADIAL ARTERY. 

The Radial Artery, smaller than the ulnar, but more in the 
direction of the brachial artery, descends towards the wrist, 
being related posteriorly, from above downwards, to the tendon 
of the biceps, the Insertion of the supinator brevis, the pronator 
teres, the radial origin of the flexor sublimis, the flexor pollicis 
longus, and the pronator quadratus muscles : externally it is re- 
late to the supinator longus muscle, which overlaps it a little ; 
and internally to tiie pronator teres above, and flexor carpi 
radialis lower down. Anteriorly it is covered only by fascia, 
integuments, and the approximation of the muscles at either 
side. Thus in the upper part of its course the artery will be 
finind between the supinator longus and pronator teres, whilst 
below this it lies between the supinator radii longus and flexor 
carpi radialis. The radial artery is accompanied by two veins, 
the vencB comites, and in the two superior thirds of the fore- 
arm by the radial branch of the musculo-spiral nerve, which 
lies to its outer or radial side : below this point the nerve for- 
sakes the artery and winds round the outside of the radius, 
passing underneath the tendon of the supinator radii longus, 
m order to arrive at the outer side of the posterior part of the 
fore-arm. At the lower extremity of the fore-arm the artery 
turns round the external lateral Ugament of the wrist joint, 
being x>arallel to the radial extensor muscles, and covered by 
the extensor muscles of the thumb. Here it pierces the ab- 
ductor indicis manus muscle, and terminates, in crossing the 
palm of the hand, under the name of the palmaris profunda. 

The branches of the radial are, 

1. The Radial recurrent This branch, which arises high 

up in the fore-arm, proceeds at first in a curved direction out- 
wards, the convexity of the curve looking downwards ; it then 
ascends on tiie firont of the supinator brevis, in the groove be- 
tween the supinator longus and brachialis anticus, where it 
anastomoses with tJie superior profunda ax^x^ \ ts^xok >^ ^sss^ 
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▼exity of its arch it sends many branches downwardcf to be 
lost in the supinator brevis and supinator longus musclea, 
and in the upper extremities of the extensor muscles. 

In its course down the fore •arm, the radial artery sends 
branches to the adjacent muscles, and through the aponeurosis 
to the integuments. 

2. The Superficialia Vola, — This is usually a small branch: 
sometimes, however, it is very considerable. It descends on 
the front of the annular ligament of the wrist; then over, or 
through the origins of the small muscles belonging to the 
thumb. It next turns inwards, beneath the palmar aponeu- 
rosis, and, by anastomosing with the superficial palmar branch 
of the ulnar artery, contributes to the formation of the super- 
ficial palmar arch already described 

3. The Anterior Carpal artery is small but constant. It 
runs transversely inwards, along the inferior margin of the 
pronator quadratus, to anastomose with a similar branch from 
the ulnar. 

4. The Posterior Carpal artery is very much larger than the 
anterior. Its origin corresponds to the outer edge of the ex- 
tensor carpi radialis longior muscle, and is nearly opposite the 
interval between the first and second range of carpal bones. 
It passes almost horizontally inwards, lying on the second row 
of carpal bones, covered by the radial extensors and the ex- 
tensors of the fingers, to anastomose with the posterior carpal 
branch of the ulnar artery. Its superior branches are distri- 
buted to the wrist-joint, and communicate with the anterior 
interosseous. Its inferior branches are the second^ thirds and 
fourth perforating arteries^ each of which sinks between the 
heads of the corresponding dorsal interosseous muscle, to join 
the deep palmar arch. The trunk of the radial artery may be 
considered the first perforating artery, as it pierces the first 
interosseous muscle, or abductor indicis manus, in a similar 
manner. Before these arteries pierce the muscles, they send 
ofi^ interosseous branches, which descend between the inter- 
osseous muscles and integuments, and occasionally pierce the 
lower part of the interosseous space, to join the digital branches 
of the palmar arch. 

Before the radial artery sinks between the two first meta- 
carpal bones, it gives branches to the posterior and external 
region of the thumb, and often a slender branch that descends 
on the cutaneous surface of the abductor indicis manus. 

5. The Metacarpal artery, or dorsalis indicis, is very variable 
in size, being sometimes diminutive, and at other times ex- 
tremely large. Cruveilhier met a case in which it formed the 
superficial arch. It descends over the metacarpal bone of the 
index finger, and sinks between the second and third meta-' 
carpal bones, to join the digital branch of the superficial aich 
that supplies the adjacent sides ot tYi<&mdQX«Q!imlddIe fingers. 
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c 6. The Radialis Indids deflcends between the abductor in- 
dicis and addnctor poUids. It then follows tiie extemsd mar- 
tpjBL of the index finger, and, at its extremity, anastomoses 
with the internal digital branch of the same finger. 

7. The Princeps Pollicis, or digital artery of the thumb, 
descends between the abductor indids and deep head of the 
short flexor poUicis. It then follows the internal margin of 
the thumb, and anastomoses with the other smidl digital ves- 
sels which run along the dorsal aspect of the thumb.* 

6. The Paimaris Profunda passes horizontallj inwards, be- 
tween the metacarpal bones and interosseous muscles which 
are^ behind it, and the adductor pollids and flexor tendons 
which lie in front. It then unites with the deep terminating 
branch of the ulnar, thus forming the deep palmar arch. 

The Deep palmar arch of arteries. — ^This arch is covered in 
front by all the nerves, tendons, and muscles of the palm of 
the hand, except the interosseous muscles, which, together 
with the metacarpal bones, lie behind it. It crosses these 
bones nearly at right angles, lying dose to their carpal extre- 
mities, and forming a slight curvature, the convexity of which 
looks towards the phalanges. This arch is accompanied by a 
brandi of the ulnar nerve, which lies on its anterior surface, 
and terminates in the muscles of the thumb. The superior 
branches of the deep arch are small, and lost on the carpus. 
The anterior branches are also small, and lost on the lumbri- 
cales musdes. The inferior branches, three or four in num- 
ber, descend along tiie interosseous spaces, and anastomose 
with the digital branches of the superficial arch. Lastly, the 
posterior branches, three in number, pass backwards towards 
the second, third, and fourth interosseous spaces, to be con- 
tinuous with the perforating branches of the posterior carpal 
artery. Each of them penetrates between the two origins of 
the corresponding dorsal interosseous musde to communicate 
with the posterior carpal artery, and may therefore be in- 
differently considered as branches of the last-mentioned artery, 
q^ of the deep arch. 

Operation of tying the Radial Artery, — The radial artery 
may be tied in the upper part of the fore-arm by making an 
indflion over the interval between the pronator radii teres 
and supinator longus. In the lower part of the fore-arm it 



* In tome OMes the radialis indicis and princeps poUiois arise by a com- 
mon tmnk, which descends to the lower part of the first interosseous 
mee twfore it bifkiroates : this is described as the regnlar disposition hj 
Ooqnet and Boyer. In other cases, as described by Frof. Harrison, the 
radial artery terminates by dividing into three branches : the radialis in- 
dldt, princeps pollicis, and pahnaris profunda. Bo;}«t iv^\iS^^ tfiwoStSwofli 
tUt umutgement ms a rarietj, 

8 
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will be found between the flexor carpi radiaUs and snpii] 
longus. In either case, after making the incision 1^ 
the integoments, the fascia should be divided on a diie 
A small vein will be fonnd on either ude of it, and the n 
nerve will lie on the external side. The possibility of 
tflJdng the superficialis volae for the trunk of the radial sh 
be borne In mind. In judging of the strength of the pul 
the wrist it will be necessary to attend to the deviations h 
course and size of the radial artery. 

Sir Philip Grampton has lately succeeded in curing a 
cnmscribed traumatic aneurism of the radial artery as it p 
behind the wrist, by the application of Dr. Carte's comp 
ing instrument upon the artery leading to the tumour.* 

Varieties of the radial and uhiar arteries, — A remarl 
variety has been already noticed ; viz., an origin of e 
vessel in tiie arm or axilla. Sometimes the ulnar artery a 
regularly at the bend of the elbow, yet afberwards descent 
the cutsmeous surface of the muscles arising from the int 
condyle, and accompanies the basilic vein. The radial ai 
may also, though regular in its origin, run superficial tn 
fascia. Dr. Barclay describes a case in which both radia* 
ulnar were superficial. Dr. Green saw a case in whi 
trani^verse brandi joined the radial and ulnar at the lower 1 
of the fore-arm. Sometimes the radial artery gives of 
superficialis volse high up in the fore-arm ; this is more h 
to occur in case of a high bifurcation of the brachial. Ti 
superficialis vols arise high up, the continued trunk oi 
radial may either descend along with it and on a deeper pi 
or may turn round the radius near the lower third of the 
arm, and descend in this region to the hand. Dr. Green 
two cases of tins description. 

In addition to the above, we may quote the following 
markable variety, lately observed by Mr. Bennett Luca 
the North London School of Medicine : — 

<* A female, aged seventy, exhibited in the distributii 
her arteries the most uniform irregularity. Those of the u 
extremities I have alone preserved, as they are highly inte 
ing in a practical point of view. The brachial artery ol 
right side bifurcated as usual at the bend of the elbow 
radial and ulnar arteries; but the radial was infinitely 
Imrger. The ulnar artery, after running its usual coun 
about two inches, suddenly sent off a leash of branches ; 
a large recurrent, several fair-sized muscular, a huge i 
osseid, which ran down to terminate in the deep palmar f 
and a middle-sized * continued trunk,' which lost itself ii 
superficial palmar arch, as it scarcely could be said to asei 
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■matidii. The great radial trunk went its way, detaching 
i&d insignificant twigs, and a quarter of an inch above the 
t-joint sent off a superficialis volae, more as a matter of 
. than any thing else, for it soon expended itself in the 
des Of the thumb. The undiminished trunk of the radial 
turned round the outer edge of the carpus, and, at ^e 
9 formed hy the metacarpal bones of the thumb and index 
Tf sent off two branches, the larger of which (the other 
I spent in the adductor pollicis and abductor indicis mus- 
) coursed along the inner edge of the metacarpal bone of 
humb, fiimlBhing princeps pollicis, radialis indicis, and a 
grade branch, to form, with the nearly exhausted ulnar 
7, the superficial palmar arch. From tibis arch proceeded 
branches, the smaller oi which went to the inner edge of 
little finger, the next bifurcated to supply the opposed 
. of the little and ring fingers, the third bifurcated to 
ly the opposed sides of the ring and middle fingers, but 
burth, a pitiable vessel, ran to the head of the third me- 
!pal bone, and there joined a large digital trunk derived 

the deep palmar arch. The continued trunk of this radial 
7, at length sensibly diminished, took its usual course to 

tiie deep palmar arch. At the proximal end of the meta- 
il bone of the index finger, the Isurge digital artery, already 
led to, (merely acknowledging the receipt of the fourth 
j^cial palmar artery) bifurcated to supply the opposed 

of the middle and index fingers. After forming the deep 
lar arch, which sent off the usual arteries to the smaller 
lar muscles, the radial trunk ran under cover of the mus- 
r mass of the little finger, sending numerous branches 
sin, and then playfully turned upwfmls under the ftntmlfti' 
aent, and united with the large interosseal artery from the 
r. 

In this very' uncommon, if not unique, distribution of 
ies, we find the radial (a huge trunk) taking its usual 
le, and supplying the palm of the hand and all the fin- 
. Intent upon this purpose, it sends off but few, and these 
1, muscular branches, and a superficialis voIsb of no ac- 
.t ; and, merely condescending to make an intimacy wi^ 
ulnar and interosseal arteries, it takes upon itself, not 
9 to form the superficial palmar arch, but to form it 
h less in extent than the deep palmar arch — ^the arch 
th it forms in the natural distribution, and which is in 
. case much the smaller. 

On the left side of this subject the brachial artery divided 
itual ; but here tiie ulnar artery was very laree and the 
il artery very small. The radial, immediaieTy after its 
tn, sent off the superficialis vols, which vessel, though 
ly the length of the fore-arm, was very de^ifiiSiti^ %aDL<^«S!w5L 
aungeevend enuJi muscolax btttiio^) VmX Vov^Va ^do^ 



116 DESCENDING AOBTA. 

musoles of the thumb, without participating In the fonnatioB 
of the palmar arch. In its course, it occupied the position of 
the raditfl artery. The radial trunk itself ran very superficially, 
and, at the jimction of the middle and inferior thirds of the 
fore-arm, turned round the edge of the radius to the space be- 
tween the metacarpal bones of the thumb and index finger, 
where it sent off the palmaris profunda to form the deep palmar 
arch in the usual manner, the radialis indicis and the princeps 
pollicis, and, in addition, a second palmaris profunda, which 
formed, by joining the trunk of the ulnar artery, a second 
deep palmar arch. 

'* The large ulnar sent off Its recurrent branches, a poste- 
rior interosseal artery, two anterior interosseEil arteries, and a 
long muscular arteiy. At the wrist it sent off its usual com- 
mimicating artery, and in the palm of the hand, haying re- 
ceiyed the second deep palmar branch of the radial, it supplied, 
as usual, three fingers and a half, without, howeyer, forming 
any superficial palmar arch. 

« The practical inferences to be deduced from these unusual 
distributions are plain, and of some importance. Had this in- 
dividual been the subject of iUness during her life, a yery 
erroneous estimate of its intensity must haye been indicated 
by the pulse ; and did the practitioner depend chiefly on its 
condition, his practice would haye been guided by the wrist he 
felt it at. Here, if the right pulse be felt, from the size d 
the radial, depletory measures would in all likelihood haye 
been pursued ; and were it the left, an opposite mode of treat- 
ment may have been adopted ; and if both wrists were exa- 
mined, they would, at the least, haye given cause for delibe» 
ration in the case. 

" In addition to the varieties of arteries always being, when 
they exist, a source of difficulty when a vessel is required to 
be secured, this individual, did she require to have her Icdft 
fore-arm amputated, would have presented to the surgeon no 
less than seven considerable arteries for the ligature." 



THE DESCENDING AOBTA. 

This large vessel is a continuation of the arch of the aorta 
and may be described as commencing opposite the lower part 
of the third dorsal vertebra, and terminating opposite the 
fourth lumbar. Its commencement and termination are both 
on the left side of the spine, but that part of it which passe* 
between the crura of the diaphragm approaches the midcDfl 
line, so that in its entire course it forms a lateral curvatox^ 
the convexity of which is turned to the right side. Besides 
this, it follows the curvatures of the spine, and is therefore 
concave fonrards in the thoiaudo t«^ii« wq^^tx^^s. towards 
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in the abdominal. The descending aorta is divided into two 
portions, yiz, that called the thoracic aorta, and the abdo- 
minal aorta. We shall first examine its thoracic, and then its 
abdonunal portion. 

THE THOEACIC AORTA. 

This diyision of the descending aorta may be said to com- 
mence opposite the third dorsal vertebra, and to terminate in 
passing between the pillars of the diaphragm : as fieur as the 
tenth dorsal vertebra it is situated in a region called the pos- 
terior mediastinum. Its direction is downwards, forwards, and 
to the right side. Its posterior surface rests on the spine and 
demi-azygos vein, and usually on the third, fourth, aud fifth 
intercostal veins of the left side : the intercostal arteries arise 
fipom this part of the vessel. Its anterior surface is covered hy 
tiie root of the left lung, by the back of the pericardium and 
left auricle, and lower down by the oesophagus with the vagi 
nerves, and by the decussating muscular bands which spring 
from and connect the pillars of the diaphragm. Its left side 
18 related to the pleura, the right side is in contact wi^ the 
CBSophagus, superiorly; but lower down it corresponds to the 
right crus of the diaphragm, from which it is separated by 
tte vena azygos and thoracic duct. The right and left 
q^lanchnic nerves descend on either side of it, the left being 
nearer to the artery. Its branches are — ^the bronchial and 
«B8ophageal, which arise from its anterior surface; and the in- 
ferior intercostals, which arise from its posterior surface. 

The Bronchial arteries are amongst the most irregular in 
the body : they can only be recognised by their termination in 
the lung, and not by their origin ; as they may arise from the 
aorta, tiie intercostals, the mammary, or even from the sub- 
clavian arteries. Those most constantly found, are three in 
number; viz., one on the right side, and two on the left. 
1. The right bronchial artery sometimes comes from the aorta, 
in common with the left, or separately: usually, however, 
it is a branch of the first aortic intercostal i in all cases it 
descends on the back of the right bronchus, and, winding 
round it, accompanies it into the lung. 2. The superior left 
inmchial artery usually comes from the aorta, and, in a similar 
manner, twines round the left bronchus, and with it enters 
the lung. 3. The inferior left bronchial artery often arises 
from the aorta, opposite the third or fourth dorsal vertebra, 
tod is conducted to the left lung by the left superior pulmonic 
▼em s it is not as constant as the two preceding. Arrived at 
Hbe Umg, the right bronchial usually divides into iSiYe 
teanches, and the left into four. They subdivide^ ssLd «s^ 
conipa^y the divisions of the hroncihi ^koo^oi^ ^^ \q3^> Vsx 
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such a manner, however, that one diyision of the hronchiu 
has usuallj with it two or three arterial branches, which» 
^requentlj anastomosing, form a delicate net-work round the 
air-vessel. The bronclual arteries communicate with the other 
blood vessels of the lung. 

Two or three other bronchial arteries may arise occasionallj 
from various points of the aorta and also repair to the lung. 

The (Esophageal arteries, three to six in number, arise from 
the anterior part of the thoracic aorta, at variable points. 
They are lost in the timics of the oesophagus, and in anasto- 
mosis with the oesophageal branches of the gastric arteij. 
They are always very small, and the highest of them occa* 
sionally comes from one of the bronchial arteries. 

The Inferior or Aortic Intercostals are usually from nine to 
ten in number on each side, according as the sui)erior inter- 
costal gives off three or two branches. They all arise from the 
posterior and lateral part of the thoracic aorta. The superior 
run obliquely upwards and outwards, tiie middle less obUque^ 
outwards, and the inferior almost transversely. Those of the 
right side, having to cross the spine, are necessarily longer 
tlian those on the left, and have ad^tional relations. From 
their origins to the angles of the ribs, they rest on the spine 
posteriorly, and are covered in front by the oesophagus, tho- 
racic duct, vena azygos, sympathetic nerves, and the pleura. 
Those of the left side, traced as far as the heads of the ribs, 
rest on a very small portion of the spine, and are only covered 
by the sympathetic nerve and pleura. 

In the remainder of their course, being exactly alike on 
right and left, the same description will serve for both sides. 
There are some differences, however, between the relations of 
those above and below. Thus the superior aortic intercostal 
communicates with the lowest intercostal branch from the 
subclavian, while each of the others commimicates with the 
aortic intercostal above and below it. Lastly^ those low down 
cross behind the splanchnic nerves <m both sides, and behind 
the demi-azygos vein ontiie left side; and the eleventh and 
twelfth intercostals on either side pass behind the corresponding 
pillar of the diaphragm. 

Having arriv^ in the intercostal space, each of theee ar- 
teries divides into an anterior and posterior branch. 

Hie Anterior branch, larger than the posterior, proceeds 
outwards towards the angle of the rib, having in front of it 
the pleura, and behind it the anterior, or inferior costo-traos- 
verse ligament and the external layer of intercostal muscles. 
Arrived near the angle of the rib, it divides into a superior 
and inferior branch, both of which sink between the two 
lafcra of intercostal m\u)deB» IViki^ Vx^m^os^xonsh. tlid smaller^ 
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«iiiw for a short distance along the superior margin of the rib 
Mow, and is then lost in the periosteum on its external sor- 
Ikce; while the superior, which is really the continued anterior 
intercostal, runs forwards between the two layers of intercostal 
muBdes, lodged in the groove in the inferior margin of the rib 
aboye, till it reaches the anterior part of the thorax; its cor- 
responding yein l3ring aboTe, and its nerve beneath it. Here 
it descends in the intercostal space, and its mode of termination 
depends on its situation : those corresponding to the true ribs 
ttiastomose with the internal mammary artery ; those corres- 
pon^ng to tiie false ribs sink into the abdominal muscles, and, 
having supplied them, anastomose with the mammary, epi- 
gastric and drcumflexa ilii arteries. The twelfth anterior 
intercostal differs somewhat from the preceding ; it runs down- 
wards and outwards, between the corresponding cms of the 
diaphragm and the body of the last dorsal vertebra ; then along 
the inferior margin of the twelfth rib, opposite the middle of 
wliich it divides into transverse and descending branches ; they 
are lost in the broad muscles of the abdomen, and in commu- 
nication with the lumbar and circumflexa ilii vessels. 

The Posterior branch of each intercostal artery passes 
backwards, between the body of the corresponding vertebra 
on the inside, and the inferior costo-transverse ligament on the 
outnde. In this situation it sends a small branch through the 
lateral foramen of the spine to the tunics of the spinal marrow, 
and tiien continues its course backwards to be lost in the spino- 
.transverse, longissimus dorsi, and sacro-lumbalis muscles: 
•ome of its branches extend to the latissimus dorsi and trape- 
zius muscles, and are lost in the integuments. 
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Tlie examination of this vessel may be deferred till its 
tainohes have been dissected. It is about five inches and a half 
<3fr tax inches in length, and extends from the aortic opening in 
the diaphragm, to the left side of the fourth lumbar vertebra: 
it may, liowever, extend to the fifth, or only as far as the 
aecond. The aortic opening in the diaphragm is oblique, and 
corresponds to the twelfth dorsal and part of the first lumbar 
VBrtebrse : it is bounded on either side by the right and left 
cms of the diaphragm, anteriorly and superiorly by a tendinous 
arch which unites the two crura across l^e anterior aspect of 
the artery, and from the convexity of which arch some of the 
short fleshy fibres of the crura arise ; and posteriorly by the 
anterior common ligament of the spine which separates the 
▼essel from the first lumbar vertebra. The posterior suHace 
of the abdominal aorta rests on the spine, right cms of the 
diaphrajfm, which here senda an ezpuuEOfioi Va ^E^ae^ ^ ''^g^ 
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lumbar yertebrs ; on the receptacalnm chjli, and left himlMr 
▼eins : the lumbar and middle sacral arteries arise from this sur^ 
fkce of the vessel and are therefore placed posterior to it. The 
anterior surface is covered from above downwards, first by the 
posterior edge of the liver, next by the union of the semilunar 
ganglia to form the solar plexus ; by the aortic plexus of nerved; 
by the lesser omentum and stomach, then by the commencement 
of the vena portse and superior mesenteric artery, both of which 
separate it from the pancreas, which also crosses the anterior 
surface of the vessel ; lower down, it is covered by the left 
renal vein, which separates it from the third portion of the' 
duodenum, which crosses the artery at a point corresponding 
to about Uie third lumbar vertebra; still lower, it is crossed 
by the transverse mesocolon and mesentery, and inferiorly by 
a single layer of the peritoneum. Its left side corresponds t6 
the l^t piUar of the diaphragm above, and below to the peri- 
toneum. Its right side is separated from the vena cava supe- 
riorly, by the Spigelian lobe of the Uver, the right eras of the 
diaphragm, the vena azygos, and the thoracic duct; lower 
down it is nearly in contact with this vein. The sympathetic 
nerves also lie one at each side of the aorta, thel^ being in 
closer relation to it, and both on a plane posterior to the vessel. 
Anomalies — ^The aorta sometimes bifurcates at the third 
lumbar vertebra, or even as high as the second*, or imme- 
diately after giving off the renal arteries, f In a child bom 
with imperforate anus, the aorta divided in the lumbar region 
into two branches ; one of which gave off the inferior mesen- 
teric, then crossed to the back of the bladder, and ascended 
along the median line to bifurcate at the umbilicus : the other 
branch, situated behind the former, was reflected towards the 
right sacro-iliac symphysis : having supplied the left side of 
the pelvis and left lower extremity, the continuation of it be- 
came the right femoral : the arch of the aorta gave off three 
branches : Ist, a trunk common to both carotids ; 2dly, a l^ 
subclavian; 3dly, a right subclavian, which crossed b^iind 
the oesophagus. The Idft kidney and renal artery were want- 
ing. (Dr. Green*s Manuscript,) A case of obliteration of the 
aorta immediately below its arch, was seen by Paris. It ap- 
peared, from examination of the body, that, during life, t£e 
blood which was expelled from the heart must have been trans-' 
mitted into the trunk of the aorta below the constriction, by 
passing through the subclavian, axillary, and cervical arteries. 
£*rom these latter it passed into the vessels of the thoracic and 
libdominal viscera, and those of the lower extremities. (JOfes^ 
sault's Journal, vol. ii.) Dr. Graham, of Glasgow, published 
another example of complete obstruction of the aorta just below 

* Anatom. Societ. a. g. Mars, 1835. 

t Jonrnal des Progr^s, 1828, vol. viii. p. 191, 
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thfl ductus arteriosns. {Med, Chiruroi Trans, toI. y. p. 287.) 
Tbeate are seyeral other cases of this kind recorded. 

Hi^ following instances, having occurred in the abdominal 
Te^fioB, are more to our present purpose. M, A, Severin speaks 
of an obstruction of the aorta beneath the emidgent arteries. 
Monro describes an obliteration of this vessel above the com- 
mon iliac arteries. Crampton also saw it obliterated in the 
abdominal region ; and Larrey and Key have described similar 
cases. Lastly, Dr. Goodiaon of WicMow, examined at Paris 
tho body of a woman in whom the aorta was obliterated im- 
mediately beneath the inferior mesenteric artery. The left 
common iliac artery was impervious in its entire length, and 
the right common iliac in one half. (Dub, Hosp, Reports^ vol. 
ii. p. Ids.) The history of the case could not be traced : 
the limbs md not appear at all emaciated. Sir F. Cnonpton, 
the surgeon-general, examined the preparation, and was of 
opinion that the obliteration was the effect of a process by 
which an aneurism had been spontaneously cured. Li all the 
above cases, the circulation had been established below the 
obstruction ; and in none, except the cases of Lurey and Key, 
did there appear to have been any weakness in the limbs. 

Operation of tying the Aorta.-^The abdominal aorta has 
been tied four times in the human subject, but imfortunately 
in every case without success. Sir A. Cooper was led, by a 
number of experiments* which he performed on dogs, and by 
a consideration of the various cases on record, in which the 
aorta had been found obliterated after death, to believe in the 
possibility of tying this vessel in the human subject with safety 
and advantage. It is true that in every instance in which it 
was found impervious in the human subject, the effect was 
produced slowly, and the anastomosing branches were gra- 
dually prepared for the additional duty they were to perform ; 
yet it does not appear, either from experiments on brutes, from 
which, however, conclusions should be drawn with great 
caution, f or from the results of the cases in which it has been 
tied in man, that the operation must fail, either on account of 
tiie immediEite shock given to the system, or of the dimi- 
nished supply of blood sent to both the lower extremities. 

* 8m Medico Chirnrg. Trans, vol.ii. p. 158. Sir A. Cooper sa^s he baa 
aaeertained that if the aortic plexus be tied with the artery, the lower ex. 
tremitiet ara rendered paralytic and the animal dies ; but these conse- 
^B c ncee do not occnr if thej^exus be not included in Uie ligature. CSur* 
gidU ItCcturBStJ 

t One of the dogs experimented on by Soonttetten died of peritonitis 
Mven days after the operation. This surgeon had previously obliterated 
la suoeesBion in the same dog the two femoral arteries, two subclaviansy 
and two carotids. From all of these the wretched animal recovered : and 
we are told that even after the aorta was tied, he had commenced walkingt 
and ate with a good appetite ! This strongly proves the eantioa neoessarf 
in reasoning from the results of experim«QU on bsuXm. 
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Sir A, Cooper* » Case, — A patient in Guy's Hospital had 
violent bleeding jost above the left groin, from an aneuiismal 
tumour of the external iliac artery. The integ^iments had 
sloughed, and the patient was exceedingly reduced from loss 
of blood. Under these circumstances, and finding it impos- 
sible from the size of the tumour to secure the iliac artery. Sir 
A. Cooper felt justified in tying the aorta. 

The operation was perform^ in April, 1817* He made an 
ineision into the linea alba three inches long, allowing a curve 
in it to avoid the umbilicus. Li this manner the sac of the 
peritoneum was opened, and the fingers were then conveyed 
to the artery, which was readily distinguished by its strong 
pulsations. The peritoneum was then lacerated with the finger 
nail, in oider to idlow the ligature to be conveyed around it at 
about three quarters of an inch above its bifurcation. During 
the operation the faeces were involuntarily discharged. The 
patient died on the second day after the operation ; and his 
death is ascribed by Sir A. Cooper to want of circulation in 
the aneurismal limb, which led him to observe that ** in an 
aneurism similarly situated, the ligature must be applied before 
the swelling has acquired any very considerable magnitude." 
(Surgical Essays t vol. i. p. 114.) In his Surgical Lectures he 
observes, '< K I were to perform this operation again, the only 
difiierence that I would make, would be to cut the ligature close 
to the vessel, where it might take its chance either to be en- 
cysted or absorbed." A little farther on he observes, — " The 
principal danger appeared to arise from the irritation produced 
in the intestines by the ligature ; and that is the reason why 
I would cut the Ugature dose to the vessel*" In dissection 
there were no oppearances of peritoneal inflammation. 

Mr, James's Case. — '* The patient, set. 44, of spare habit, 
but not otherwise unhealthy, had an aneurism of the external 
iliac artery, of such extent as to prevent any chance of success 
from tying the iliac artery above the tumour. It was accor- 
dingly determined to tie the femoral artery on the distal side 
of tiie aneurism, according to Brasdbr's plan. This operation 
was performed on June 2, 1829. The patient appeared to be 
going on well until the 12th, after which the tumour gradually 
increased i and on the 24th the integuments were tense and 
shining, and there was considerable pain."* Mr. James ac- 
cordingly felt it his duly to give his patient the only remaining 
chance, by putting a ligature round the aorta. The operation 
was accordingly performed, on the 5th of July, in the manner 
practised by Sir A. Cooper. We shall find, farther on, that 
the aorta may in general be tied without wounding the perito- 
neum ; but in this case it would have been impracticable, as 



* Bfti^oo Ohinurg.TYtxAt foLxxi. «• 1. 



LI6ATUBE OP THE ABBOMINilL AO&TA. 123 

the 8610118 membrane adhered firmly to the anterior surface of 
the tumour. The patient died on the evening of the opera- 
tkm; and on opening the bodj a remarkable anomaly was 
observed; the external iliac artery divided, above Poupart's 
ligunent, into two branches ; one of which gave off the epi- 
gastric, and afterwards represented the pro^da, while tiie 
other took the course of the femoral artery. 

Dr Mwrray*» Caae, — ^A Portuguese sailor applied at the Civil 
Hospital, at the Gape of Good Hope, with a large aneurismal 
tamour over the site of the external iliac artery. 

** The tumour now presents the greatest size and prominence 
immediately above Poupart's ligament, in the site of the ex- 
ternal iUac artery. The most prominent part is tense, shining, 
and circumscribed, about the size of an orange, and its harcl 
irregular base extends upwards to an imaginary line drawn 
from the xunbilicus to tiie lower ribs, and downwards to a 
couple of inches below Poupart's ligament ; its lateral boun- 
daries being formed by the ilium and linea alba. Pulsation is 
fSolt in the prominent part of the tumour, and a sort of whizz- 
ing sound 18 indistincdy discovered in it on the application of 
the ear or stethoscope ; but there appears to be no circulation 
In the femoral artery. He does not complain of much pain in 
the tumour at present, but says it is often excruciatingly severe 
along the thigh bone, and in the knee. The limb is much 
BW^Ien, and he keeps it constantly in the bent position, and 
caanot bear to have it extended. The skin is nearly insensible 
to the touch, and even to pinching, particularly on the inner 
part of the tiiigh ; yet he describes having a feeling as if worms 
and flies were creeping over it. Temperature of the diseased 
limb 92 degrees, and of the sound one 97* Pulse 96, and in- 
termittent ; and the action of the heart has a corresponding 
iRegulari^. Two or three days ago he had an attack of epis- 
tuds. Tongue covered, respiration natural; intellect clear. 
Has had scarcely any sleep for many nights, and no motion in 
his bowels for eleven days." 

He was accordingly taken into the Hospital, and medicines 
calculated to palliate his symptoms were exhibited. After a 
Hbw days, however, matters were getting manifestly worse. 
ffia features were shrunk, and exsanguine, limb cold and in- 
Mfluible, and the tumour enlarging and assuming a dark bluish 
appearance at its prominent part. He complained that the 
IHction employed to preserve tiie temperature of the limb was 
enly increasing his pain, and the greatest agony was felt in 
U» tidgh and knee. Under these circumstances it was resolved 
no km^ to defer the operation. 

** The Operation had to be performed by candle-light, and, 
moreover, as he lay in bed, that he might not be put to the 
pain of being moved before and after it. 

« The size and position of the turnout pi^u^iii\^^^\««ssw- 
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bility of reaching the aorta by cutting from the right side of 
the abdomen, rendered this necessary to be done &om the 1^ 
which fortunately, at the same time, had the adyantage of 
affording the readiest and easiest access to the Yessel, on ac- 
count of its anatomical situation, but greatly increased the 
difficulty of reaching the right common iliac, to tie it, which 
it was hoped might be found possible. 

" The patient lying inclined to the right side, the first in- 
cision was commenced a little in front of the projecting end of 
the tenth rib, and carried for more than six inches downwaids, 
in a curyilinear direction, to a point an inch in front of the 
superior anterior spinous process of the ilium, its conyezity 
bemg towards the spine. The skin, the subcutaneous cellulai 
tissue, and the aponeurosis of the external oblique musdei 
were first incised ; next the fibres of this muscle ; and sue- 
cessively afterwards the layers of the internal oblique aivl 
transversalis muscles were displayed and divided ; wMdi was 
found rather a delicate part of the operation, as their fibres 
contracted spasmodically when touched by the scfdpel. Hie 
fascia transversalis was now brought beaut^Eully into view, and 
cautiously divided by a pair of scissors upon a director, to 
avoid wounding the peritoneum. This membrane being nov 
completely laid bare to nearly the whole extent of the external 
wounds, was next detached from the fascia covering the iliaciu 
intemus, and psoas muscles, chiefiy by the hand, introduced 
flat between these parts, to separate the loose cellular substance 
connecting them, which was easily effected. 

" Whilst detailing the peritoneum in the fossa of the psoe, 
I found my fingers get into a soft pulpy mass, and a good deal 
of dark bloody fluid began to ooze out by the side of my hand, 
which made me withdraw it and examine the parts, by throw- 
ing a ray of candle-light into the bottom of the wound, wh^ 
from the dark appearance of the parts, my flrst impressioa 
was that they were in a gangrenous state ; but I soon discover- 
ed that it was caused by ecchymosis, or effusion of bloody 
serum into the loose cellular texture. I then re-introduoed 
my hand, and gradually prosecuted the detaching of the peri- 
toneum in the direction of the spine, till I came to a large pul- 
sating vessel, which I found to be the upper part of me left 
common iliac, and in another minute the aorta itself was under 
my finger ; to satisfy myself of which, I requested one of the 
gentlemen assisting me to place his ear on the tumour» and 
his hand on the left femoral artery, when he heard and fislt the 
pulsation to stop and recommence in each, as I comj^esned 
the vessel, or the contrary. I now endeavoured to reach tha 
right common iliac, but found that the walls of the tumour 
extended nearly close up to the bifurcation of the aorta ; aad 
even had this obstacle not existed, I do not think there is scope 
Jbr the hand to perform tke neceaaaxy mani^uJbations to pwe 
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a ligature upon that vessel from the left side, without using a 
degree of force, and causing a laceration of parts, that would 
be inoonaistent with due professional caution, humanity, and 
judgment. ' .^ 

** A tedious and rather difficult part of the operation suc- 
ceeded; tIz. the making a division in the aortic plexus of 
nerves, and in the membranous sheath covering the aorta, to 
get betwixt the vessel and the spine, which I effected partly by 
the steel end~^«a-^vator cranii, but chiefly by my nails, with 
RNf mind at my fingers* ends ; and I was not a little rejoiced when 
I nad got a siidfficient separation, to be able to insert the point 
of ihe aneurism needle beyond and behind it ; after which I 
WB8 soon able to get it, with the ligature, round the vessel, 
wftiiout including any portion of nerve or other extraneous 
substance. Li this manoeuvre, it was with difficulty that the 
longest-handled aneurism needle could be made to reach the 
necessary depth. The ends of the ligatures being brought out, 
liie aorta was gently raised upon it, which enabl^ us, by hold- 
ing up the periton^ bag, to see this great vessel pulsating at. 
an swifid rate. 

" The noose of the ligature was then gradually tightened till 
all pulsation and circulation was found to have decidedly ceased 
in tne left groin; and we anxiously watched the general effect 
upon the patient whilst this and the second knot were being 
tied. 

** The pulse at the wrist, during the time, underwent no 
sensible alteration either in strength, fulness, or frequency ; 
nor did the vascular organization of the head seem to be ab- 
normally congested or excited by the sudden check to this 
great stream of the circulation. The tightening of the knot 
did not seem to occasion him any great pain, nor to cause any 
unusual sensation or shock in the vascular, nervous, or respi- 
ratory systems. His first complaint was, that his left leg had 
became as benumbed and useless as his right, and tlutt we had 
cicme him bad service in laming his good leg, which he did not 
expect, and lamented it bitterly: on feddng the aorta, it 
was found to be full, and pulsating with very great stength, 
above the ligament, but empty and motionless below it. The 
ends of tiie ligature were now brought out exteriorly, and the 
1^ of the wound drawn together by three sutures and adhe- 
sive straps, over which a compress and bandage were applied. 

** The operation was more tedious than difficult ; and being 
effected cMefly out of sight by the hand, it had not the terrific 
appearance which that by the method of cutting into the ca- 
vity of the abdomen must have, and it was accomplished with 
the loss of less than two ounces of blood. At one time, dur- 
ing its performance, he required to get some brandy and water 
to support him ; but when it was over, he seemed c^ti^ «a 
wdl as before ita commencement*, and X\k& ^\k^ ^^s^ \^« 
steady and regular. 
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After the operation he felt deadness of the left thigh and leg, 
and complained of painful distension of the bladder, though it 
was emptj. Afterwards he became easier, and wnoked a cigar, 
and slept a little at intervals. Soon, however, he began to 
complain of violent pain in the pubic region and loins. Tongue 
was now dry and dark, strong pulsation of the carotid, and 
feeble pulse at the wrist, followed bj jactitation : cold clammy 
sweats. No natural warmth ever returned to the lower limbs, 
and he died twenty-three hours after the operation. On dissec- 
tion, it was found that the arteiy had been secured opposite 
the interval between the fourth and fifth lumbar vertebne; 
no extraneous substance was included, and ** the aortic plexus 
of nerves had been accurately divided." Specks of ulceration 
were observed on the mucous membrane of the bladder. 

The vessels of the lower part of the body having been in- 
jected, a few drops of the size injection were found in a small 
anastomosing vesisel, discovered passing between the inferior 
mesenteric artery and left internal iluu;; it arose about 2f 
inches below the origin of the mesenteric arteiy, (from the 
hemorrhoidal branch of it, which seemed larger than usual,) 
and joined one of the upper branches of the internal iliac, 
being in length about two inches ; but its calibre was so small, 
having only admitted two or three drops of the coloured size, 
that it probably never carried red blood during life. No cor- 
respon^ng vessel was to be found on the right side, nor could 
any further anastomoses be discovered between the arteries of 
the abdominal aorta and those of the pelvis or lower extremis 
ties. The branches of the thoracic aorta were not iigected, 
and therefore not examined. — SeeLondonMed, Gaz, Oct A. 18S4. 

Monteiro tied the aorta at Hio Janeiro in 1842, for an aneu- 
rism of the femoral arteiy close to Foupart's ligpEiment ; the 
operation was very similar to that performed by Dr, Murray. 
The patient died from hsBmorrhage on the tenth day after the 
application of the ligature.* 

The foregoing cases suggest the following considerations :— 
1st, That in certain wounds the ligature of the aorta may be 
attempted; — 2ndly, That in aneurism it can only be had re* 
course to in order to prolong life for a few days, as no surgeon 
would venture to propose so serious an operation for an early 
aneurism; and, in an old one, it will in all probabilily fail;— 
drdly. Dr. Murray's case shows that the aorta may be gene- 
rally tied, without wounding the peritoneum. 

The branches of the abdominal aorta are, fh>m above down* 
wards, — ^the inferior phrenic, the coeliac axis, superior mesen* 
teric, capsular, renal, spermatic, inferior mesenteric, and 
middle sacral ; to which may be added, the eight lumbar arteriesi 



• 8ohiiddJt*ft 3du\i>i<JlMs« It^ \VS^ 




BRANCHES O? THE OELIAC AXIS. 127 

one being giyen off on each side, opposite to each of the four 
first lumbar yertebne. 

We shall describe them, however, In the order in which they 
should be dissected. 

The CtBliae Axis may be exposed by either of the following 
methods: the liver may be drawm upwards, the stomach 
downmurds, when the gastro-hepatic or lesser omentum, which 
coimects them, is brought into view : the anterior layer of thiv 
ess being divided, the hepatic vessels are exposed, and the 
itic artery may be easily traced to its origin from the 
axis. Or it may be exposed by turning up the stomach 
together with the liver, and by tearing through the transverse 
mesocolon so as to arrive at the back part of &e gastro-hepatic 
(Mnentum. This artery arises opposite the body of the twelfbh 
dmrsal vertebra, takes a direction downwards, forwards, and 
more frequently to the left than to the right side. After a 
Qourse of about half an inch, it terminates by dividing into the 
gastric, hepatic, and splenic arteries. The coeliac axis has the 
superior marg^ of the pancreas beneath it, and this gland is 
fr^uently notched by the artery in this situation ; on its sides 
are the crura of the diaphragm, and the semilunar ganglia, 
i^ch unite both above and below the artery so as to form a 
norvous collar around its origin, from which stream forth a 
tube of nervous filaments, forming the solar plexus, which 
surrounds Uie artery : in front of it stands the lesser omen- 
tum : the Spigelian lobe of the liver lies above and to its right 
side. 

Varieiies, — ^The coeliac axis may be deficient (Otto J or may 
give off only the hepatic and splenic arteries, or the hepatic, 
splenic, and capsular; or it may, in addition to its usual 
branches, give off the phrenic, and gastro-epiploica dextra 
(Weber J or the superior mesenteric (Geddings,) 

The Gastric Artery, or Coronaria ,VentricuK smaller than 
the hepatic or splenic, proceeds at first upwards, forwards, and 
to tiiie left side, to reach the cardiac orifice of the stomach. 
H^e it often sends a large branch to the left lobe of the liver ; 
but its constant branches, are— 'first, some coronary branches, 
wtach surround the cardiac orifice; secondly, an (esophageal 
branch, which ascends behind the oesophagus, supphes thia 
tube, and anastomoses with the oesophageal branches of the 
thoracic aorta; and, thirdly, a long descending branch, which 
followB the lesser curvature of the stomach, lying in a kind of 
triangular canal situated between the layers of the lesser omen- 
timi, and the stomach : the artery is here accompanied by some 
lymphatic vessels and glands, and by several branches of the 
left pneuomogastric nerve : it sends numeio^OA ^::'nsL<!si:^% ^^«£t 
hotii Bur&cea of the stomach, and thTia oi\ T(wmxv\oa.\ ^».'^f>aa>\^ 
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arteries running along its convex margin. Having arrived 
near the pylorus, it terminates in anastomosing with the supe- 
rior pyloric, which is a branch of the hepatic artery. 

We shall find that not the gastric only, but the three divisions 
of the coeliac axis supply the stomach, so that its margin is in 
fact circumscribed by vessels. The gastric branches of these 
vessels are situated between the layers of the peritoneum, and 
are not in contact with the margin of the stomach, unless in its 
distended state. This observation does not apply to the minute 
divisions which ramify on both sur£Eices. 

Varieties* — ^The gastric artery has been found arising fh>m 
the aorta, in common with one of the phrenics (Geddings) ; and 
it frequently gives a branch to the liver. 

The Hepatic Artery is smaller than the splenic in the adult, 
but larger in the fcetus. It proceeds at first almost transversely 
along the superior margin of the pancreas, and beneath the 
Spigelian lobe of .the liver, to get behind the pyloric extremity 
of the stomach. Here it gives off two branches, viz. the 
pylorica superior and gastro-duodenalis, and then proceeds 
(surrounded by the capsule of Glisson and between the layers 
of the lesser omentum) upwards, forwards, and to the right 
side, having the vena portse behind it, and the ductus choledo- 
chus to its right side. Having arrived in this manner within 
about an inch of the liver, it terminates by dividing into the 
right and left hepatic arteries, having as already stated, pre- 
viously given off the superior pyloric and gastro-duodenalis. 

The Superior Pyloric Artery sometimes comes from the right 
hepatic : it is small, and descends from right to left along the 
lesser curvature of the stomach. It supplies this organ, and 
anastomoses directly with the descending branch of the gastric 
artery, and by small branches with the arteries running along' 
the great curvature of the stomach. 

The Gdetro-duodenalis Artery ^ about two inches in length, 
descends behind the first portion of the duodenum, which it 
separates from the head of the pancreas, and divides into the 
gastro-epiploica dextra, and the pancreatico-duodenalis. The 
Gastro-epiploica dextra, considerably larger than the latter, 
proceeds from right to left along the greater curvature of the 
stomach, both suriaces of which it supplies, and terminates in 
anastomosing with the gastro-epiploica sinistra, which is a 
branch of the splenic : its stomachic branches anastomose with 
the superior pyloric and gastric artery, and with the vasa br^ 
via, while some other long straight branches descend from its 
convexity, between the layers of the great omentum, to supply 
the transverse colo^. The Pancreatico-duodenalis, very small, 
descends between ^e bead ot t^^ i^«q.qx«m^ vdl^ ^»»(:fiiQ.^ Y^t^>^ 
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of the duodenum, supplies both of these parts, and sends a 
delicate branch between the inferior margin of the pancreas, 
.and the third portion of the duodenum, to anastomose with the 
soperior mesenteric artery. 

The Riaht terminating branch of the Hepatic artery ascends 
.between the hepatic duct in front, and the right branch of the 
rena portSB posteriorly, and sinks into the right extremity of 
the transverse fissure, to supply the liver. Immediately sdFter 
passing the hepatic duct it gives off the cystic artery, which 
ascends between the hepatic and cystic ducts, and divides into 
two branches ; one of which is distributed on the superior and 
the other on the inferior surface of the gall bladder. 

The Left terminating branch of the Hepatic artery, smaller 
than the right, usually ascends in front of the left branch of 
the vena portse, and sinks into the left extremity of the trans- 
verse fissure to supply the liver. 

Varieties. — The Hepatic artery has been said to be wanting. 
There may be two hepatic arteries ; one from the coeliac axis, 
and the other from the aorta, or gastric artery. The hepatic 
artery may come directly from the aorta (Meckel,)or from 
the superior mesenteric artery. Lastly, accessory branches 
horn, the renal, or from other sources may be expended on the 
liver. 

CIECULATION OP THE BLOOD IN THE LIVER. 

The Vena Porta is formed by the junction of the splenic, 
after it has received the inferior mesenteric veins, witli the 
superior mesenteric veins, and commences on the f^ont of the 
aorta, behind the superior margin of the pancreas, and opposite 
to the first lumbar vertebra. It then takes a direction upwards, 
and to the right side, to reach the transverse fissure of the liver, 
in which it divides into a right and left branch. In this course 
it is at first behind and between the hepatic artery and ductus 
choledochus, and higher up it is directly behind them. In the 
adnlt, the right branch, shorter and larger than the left, and 
more in the direction of the trunk itself, sinks into the right 
extremity of the transverse fissure, to supply the right lobe ; 
the left proceeds in the opposite direction, to supply the left 
lobe. 

We shall now endeavour to explain the distribution of these 
vessels in the foetus, and the manner in which the subsequent 
change in their arrangement is effected. 

The Umbilical Vein in the Foetus runs obliquely upwards^ 
backwards, and to the right side, in the v^%\mQit ot it^^TfiAx^es^ 
9 



130 CIEOULATION IN THE FdSTAL LIVEE: 

of the falciform ligament of the liver. Having arrived in the 
ombiUcal or horizontal fissure of this gland, it sends several 
branches to its left lobe ; then continuing its course backwards, 
it receives the left branch of the vena portae : having received 
this branch, it passes between the Spigelian and left lobes of 
the liver (receiving in this part of its course the name of the 
ductus venosus,) and terminates in the inferior cava, or left he- 
patic vein. 

The Vena Porta in thefxtua divides into two branches ; one of 
which sinks into the right lobe, the other runs towards the 
left lobe of the liver and terminates in the umbilical vein. The 
annexed figure represents the relative position of these vessels, 
as they would appear if the foetal liver were transparent, and the 

vessels seen through it from above 
downwards, a, represents the course 
of the vena portae, which passes ob- 
liquely upwards and to the right 
side, and divides into a right branch 
c, for the right lobe of the liver, and 
a left branch a, which does not go 
directly to the left lobe, but termi- 
nates in the umbilical vein a. The 
umbilical vein a having arrived in 

the umbilical fissure, gives branches h h hh^ to the left lobe, 
and then becoming much contracted, continues its course back- 
wards, under the name of ductus venosus c, to open into the 
left hepatic vein d. 

From this view it is clear that in the foetus (if we omit the 
arteries,) the right lobe receives blood from the vena ports 
only, but the left from both the portal and umbilical veins. This 
explains why the left lobe is so well developed at this period. 
Now, after birth, the ductus venosus becomes entirely oblitera- 
ted ; but of the umbilical vein, its left branches, and a part of its 
trunk remain pervious, viz, that part of it in the immediate 
neighbourhood of the transverse fissure, for otherwise there 
would be no way for the blood of the porta to arrive at the 
left lobe of the liver. All the rest of the umbilical vein is 
obliterated. 

The next wood-cut will make this more easily understood: 
e, is the inferior cava receiving the left hepatic vein d ; and 
c, is the ductus venosus, which is now become impervious. 
A great portion of the umbilical vein a is also obliterated, 
namely, the shaded portion ; the rest serves, by its branches 
bbb b, to transmit the blood of the left branch of the vena 
portaB B to the left lobe of the liver. 

The use generally ascribed to the vena portse is to convey to 
the Uver the matenala ioi X\ie &^cx^\iQUQl>iXi^\l^^. ^me, how- 
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ever, insist that the bile is secreted from arterial blood ; and 
others, as Mr. Phillips, that it may be indifferently secreted from 
either. In favour of the secretion from the portal blood, it has 
been said that the bile is of an oily character, and that the ve- 
nous blood, being highly charged with carbon and hydrogen, is 
the best suited for its production. To this it has been replied, 
that fat, though compounded of carbon and hydrogen, is never- 
theless separated by exhalation from the arterial blood. Again, 
the size of the vena portae is said by those who suppose the bile 
derived from it, to be suited to the size of the liver ; while the 
other party reply, that the vessel should be compared with the 
duct and not with the gland ; and they maintain that there is 
a proper proportion between the size of the hepatic artery and 
hepatic duct. There are at least four* cases on record, in which 
the vena portse did not go at all to the liver, but terminated in 
the inferior cava. It would appear, however, that in one of 
these cases the portal system of the liver was not absent, but 
the peculiarity was, that it commenced in a cul de sac. The 
same would probably be found in the other cases if they had 
been accurately examined. In pigeons there can be no doubt 
that the bile is secreted from tiie portal blood. M. Simon 
found, that if the hepatic artery be tied in these animals, the 
secretion of the bile continues ; if the portal vein and ducts be 
tied, it ceases ; and if the ducts alone be tied, the liver is 
gorged with bile. Mr. Phillips infers from his experiments, 
that the blood may be secreted from the blood of either artery 
or vein, as, whichever vessel was tied, the secretion continued. 



* Lieutaud, Hist. Anat. Med. torn. i. p. 190. 
Huber, Observ. Anat. p. 34. 
Abernetbj^, Phil. Trana. 1793. 
Lawrence, Med. Chirarg. TraxiB. '^cA. n %^. V\V. 
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We shall now present the student with some of Mr. Kier< 
nan's valuable observations concerning the circulation and 
structure of the liver. Previous to his researches, it was sup- 
posed that the liver consisted of two different kinds of sub- 
. stance, termed Me red tissue and the yellow tissue. Mr. Kieman, 
however, by a series of well-conducted exx>eriment8, has shown 
that the red colour depends on congestion of the blood vessels, 
and the yellow colour on the absence of it. In order to make 
this more clear, let us attend to his exposition of the structure 
and arrangement of vessels in the liver. According to Mr. Kier* 
nan, each lobule of the liver has a conical form, and when 
divided longitudinally presents a foliated appearance; and 
through its axis passes a small vein, termed the intra lobular vein, 
Thi& vein terminates at a right angle in a larger vein, which is 
applied to the base of the lobule ; this is accordingly called a 
sub-lobular vein. The sub-lobular veins terminate in the vena 
cavce hepaticcBf and these again in the vena cava inferior. Now, 
all that portion of the exterior of a lobule, which does not con- 
stitute its base, is termed its capsular surface, because it is in 
contact with, and separated from the surrounding lobules by a 
process of the capsule of Glisson, which serves as a capsule for 
the lobule. Mr. Kieman considers that the capsule of Glisson 
" is to the liver what the pia-mater is to the brain ; it is a cd- 
lulo-vascular membrane, in which the vessels divide and sub. 
divide to an extreme degree of minuteness; it lines the 
portal canals, forming sheaths for the larger vessels contained 
in them, and a web in which the smaller vessels ramify ; it 
enters the interlobular fissures, and with the vessels forms the 
capsules of the lobules; and it finally enters the lobules, 
and with the blood vessels, expands itself over the secreting 
biliary ducts. Hence arises a natural division of the capsule 
into three portions, a vaginal, an interlobular and a lobular 
portion ; and as the vessels ramify in the capsule their bran* 
ches admit of a similar division." Thus the capsiUe of Glisson 
enters the transverse fissure of the liver, and forms an internal 
lining for those canals which convey the larger divisions of the 
vena portae into the interior of the organ ; this, which is called 
the vaginal portion of the capsule ot Glisson, invests the pri* 
mary divisions of the vena portae, hepatic artery, and the 
larger portions of the hepatic ducts : the term vaginal branches 
has, therefore, been applied to these divisions of the vessels 
surrounded by the vaginal portion of the capsule. The minute 
divisions of these three sets of vessels, togetiier with the lobu- 
lar portion of the capsule of Glisson, constitute the principal 
part of the lobules, so that, according to Mr. Elernan, each 
lobule is composed, "on the outer surface of a capsule formed 
by a process of Glisson's capsule, of a plexus of biliary ducts, of 
a venous plexus formed by branches of the portal vein, of a 
branch of an hepatic v^, and oi ixnivu\A «x\^:n!^ \ Xkistv^ and 
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alMorbents, it is to be presumed, also enter into their formation 
but cannot be traced into them." By taking the duct, artery and 
yena portss separately, we shall find how they are disposed of in 
tiie liver. First, the ducts penetrate the capsular surfaces of the 
lobules, and form in the interior of each, an extensive lobular 
biliary plexus ; from this plexus the bile passes into the inter lobu- 
lar branches, and then into the vaginal biliary plexus which go 
to form the hepatic ducts. Secondly, when the branches of the 
hept^ artery pass into the portal cfuials, they give off vaginal 
branches, these* form the vaginal plexus of arteries which give 
off the interlobular branches ; these pass through the inter- 
lobular fissures and give off the lobular branches which also 
penetrate the capsular surface of the lobules : they supply the 
parenchyma of the lobules, and the coats of all the vessels ; and 
the surplus quantity of blood not required for the nutrition of 
these parts, is conveyed into the minute branches of the vena 
porte. Mr. Eieman remarks concerning the function of the he- 
patic arteries, " I conclude that the secreting portion of the liver, 
like the excreting portion of the kidney, is supplied with 
arterial blood for nutrition only. As all the branches of the 
artery of which we can ascertain the termination, end in bran- 
ches of the portal vein, it is probable that the lobular arteries 
terminate in the lobular venous plexus formed by that vein, 
and not in the intra-lobular branches of the hepatic veins, 
which cannot be injected from the artery, the blood of these 
arteries, afber having nourished the lobules, becoming venous, 
and thus contributing to the secretion of bUe." Thirdly, 
alter the vena porta has reached the transverse fissure of the 
liver it divides into branches which enter into the portal canals, 
here they give off the vaginal branches which constitute the va- 
ginal plexus; these then give off the interlobular branches, which 
in thdr turn gives off the lobular branches. Finally, these last, 
after piercing the capsular surface of the lobules, form, in their 
interior, a portal plexus or the lobular venous plexus of the porta, 
which, having received, as above mentioned, part of the blood 
conveyed by the arteries, furnish the material for the secretion 
of the bile. Hence it appears that the bUe is not secreted from 
arterial blood, but from venous derived from two different 
sources, one from the returned blood of the hepatic arteries 
which flows into the portal veins, the other from the venous 
blood of the porta itself. Thus, the branches of the vena port». 
act as veins to the hepatic artery, and as arteries to the hepatic 
veins, which receive the surplus quantity of blood not employed 
in secretion. Now the appearances of the yellow and red tissuest 
can be readily explained. The red tissue is owing to venous 
congestion ; when this occurs in the hepatic system of veins, 
the centre of each lobule will be dark from engorgement of the 
intra-lobular veins; and, vice versa, when thecongestlQuoecxix^ 
is the portal system, the centre oi t\ie \o\iV]k\& V^^^Xv^^ 
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(constitnting the appearance of yellow tissue,) but the circum* 
ference red, by engorgement of the portal veins investing it : 
80 that in one case we shall have dark spots on a pale ground ; 
and in the other, pale spots on a dark ground. Mr. Eaeman 
could produce these appearances at pleasure, in experiments 
on animals, both in the Uver, and also in the kidneys of those 
animals that have a portal renal circulation. 

The Splenic Artery proceeds from its origin to the left side 
in a very tortuous manner, along a groove in the sui)erior 
margin of the pancreas. Posterior to it are the left cms of 
the diaphragm, left semilunar ganglion, and sui)er-renal capsule 
of the same side ; the stomach covers it in front, and the sple- 
nic vein lies inferior to it. On approaching the spleen, it 
divides into five or six terminating branches, which enter the 
fissure, or hilus lienis, on its concave surface. The branches 
given off by the splenic artery in this course are, first, smail 
branches, pancreaticce parvee, variable in number, to the pan- 
creas : secondly, a large branch to the pancreas, pancreattca 
magna, which sometimes accompanies the duct of this gland, 
but is often deficient : thirdly, the vasa brevia, some of which 
come from the trunk of the splenic, and others from the 
branches which enter the spleen ; they are ^ve or six in num- 
ber, and are reflected to the bulging extremity of the stomach, 
irhere they communicate freely with the other arteries supply- 
ing this organ : lastly, the gastro-epiploica sinistra arises from 
one of the terminating branches of the splenic, and proceeds 
from left to right along the great curvature of the stomach, to 
anastomose with the gastro-epiploica dextra, and to give off 
similar ascending and descending branches. 

When the arteries penetrate the spleen, they soon break ab- 
ruptly into nimierous fine brainches, compared to the hairs of a 
camel-hair pencil : these branches do not communicate with 
each other, but terminate in veins that form numerous plex- 
uses. There are no cells in the spleen, as formerly repre- 
sented. The following passage, describing the structure of 
the spleen, is extracted from Baly's translation of Muller, 

'*The spleen is invested by a strong fibrous membrane, 
which sends numerous band-like processes into its interior, so 
as to support the soft, pulpy, red tissue of the organ. In the 
red substance, there are contained, in many animals, whitish, 
round corpuscules, visible by the naked eye, which were first 
discovered by Malpighi, and of which the existence in the 
human spleen has l^en at one time admitted, at another 
denied. 

** The red pulpy substance consists of a mass of red-brown 
granules, as large as the red particles of the blood, but differ- 
ing from them in form, being irregularly globular, — not flat- 
tened. These granules axe eaxoly «e;]Qttx«XAs& ts^xDi ^aA\^ <^t&er. 
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In the mass which thej form, the minute arteries ramify in 
tufts, and terminate in the plexus of venous canals, into which . 
all the blood of the spleen is poured before it is carried out of 
the organ by the splenic vein. The anastomosing venous radi- 
cles, which are of considerable size, appear to have scarcely 
any distinct coats. If a portion of the pulpy substance of the 
spleen is examined more closely, it is seen to be everywhere 
perforated with small foramina, which are spaces bounded by 
the reticulated substance of the organ. These spaces are ve- 
nous canals : on inflating them, the organ acquires a cellular 
appearance ; and if they are injected with wax, the substance 
of the spleen will present a great resemblance to the corpora 
cavernosa penis. There are no true cells in the spleen. The 
white corpuscules are imbedded in the pulpy substance, and 
not contained in cells, as Malpighi supposed. A fibrous 
trabecular tissue intersects in all directions the very soft pulpy 
ned substance, and affords support to the texture of the organ.** 
Cruveilhier observes, that if we inject the arteries of the 
spleen, it enlarges slowly ; but if we inject the veins, it en- 
larges at once, — showing that the connection between the arte- 
ries and the venous plexus is not so free as between the latter 
and the veins. 

The Superior Mesenteric Artery, nearly as large as the cceliao 
axis, and sometimes even larger, arises from the aorta, about 
a quarter or half an inch lower down. It first descends a little to 
the left, behind the splenic vein and pancreas, and on the 
front of the abdominal aorta. Having reached the lower mar- 
gin of the pancreas, it becomes separated from the aorta by 
the third portion of the duodenum and left renal vein. In the 
next part of its course it descends behind the transverse meso- 
colon, and then between the laminae of the mesentery, to arrive 
at the ileum near its termination ; it then ascends along this 
intestine towards the caecum. In this course it has its vein to 
its right side, and it describes a curvature, the convexity of 
which looks downwards and to the left side. It first gives 
small branches to the pancreas and duodenum, which anas- 
tomose with the pancreatico-duodenalis artery. Lower down 
it gives off two sets of branches, viz, one from its convexity, 
or left side ; the other from its concavity, or right side. 

1st. The Branches from the Convexity are fifteen to twenty 
in number : they are contained between the layers of the me- 
sentery, and destined for the ileum, jejunum, and third 
portion of the duodenum. Each of them, ^er a short course, 
divides into two branches, which anastomose with the branches 
of the adjacent arteries, so as to form a series of arches. From 
the convexities of these, smaller arteries arise, which likewise 
bii^rcate, forming a second and lesser series of arches with 
Uiose adjacent ; and in the some majixveT «. ^I\£ki^ vsv^l^^-'oa^^ 
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and, in some cases, a fifth series is formed, gradually ap^ 
proaching the intestine, and diminishing in size. The entii^ 
set present an areolar appearance in the mesentery ; and when 
the ultimate branches (which advance in straight lines) reach 
the intestine for which they are destined, they encircle it, and 
form a delicate vascular stratum in its sub-mucous cellular 
tissue. 

2dly. The Branches from the Concavity are three in num« 
ber; they are considerably longer than the preceding.* they 
are contained between the layers of the mesocolon, s^ des- 
tined to supply the right and transverse colon. 

The^rs^ branch j or Colica Media, goes horizontally forward 
between the laminae of the transverse mesocolon, and soon 
divides into a right and a left branch ; the former of whidi 
anastomoses with the superior branch of the colica dextra, and 
the latter with the superior branch of the colica sinistra, 
which is a branch of the inferior mesenteric. 

The second branch, or Colica Dextra, ascends a little to the 
right, towards the superior part of the right colon, near which 
it divides into, — a superior branch, which anastomoses with 
the right branch of the colica media ; and an inferior branch, 
which descends to anastomose with the superior branch of the 
ileo-colic artery. 

The third, or Ileo-colic branch, arises below the preceding* 
and runs downwards, and to the right side, towards the caecum. 
Before it reaches the intestine, however, it divides into three 
branches, — the superior of which ascends to anastomose with 
the colica dextra ; the inferior descends to anastomose with the 
termination of the superior mesenteric artery ; while th&middU 
branch passes behind the caecum, and terminates in 8iq>plying 
the ileum, caecum, and vermiform appendix. 

In the foetus, the superior mesenteric artery gives off an 
omphalo-mesenteric branch, which proceeds along the umbilical 
cord to be lost on the vesicula imibiliciJis. It is usually ob- 
literated at the end of the second month, but Cruveilhier saw 
it in an acephalous foetus at the ninth month. 

Varieties, — The superior mesenteric artery sometimes arises 
in common with the coeliac axis. It has been known to give oft 
an hepatic artery, and, in another case, it gave off the gastro- 
epiploica dextra. 

The superior mesenteric artery may be absent, or its 
branches may not anastomose with those of the inferior me- 
senteric artery ; or it may be double. 

There is a case on record in which the duodenum was rup- 
tured opposite the point where it is constricted by the superior 
mesenteric artery. 

The Inferior itfesenteriG arteri|, »ma2iiist ^(2Dta3i>^<& ^T«iQ$^ding» 
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ariaefl from the anterior and left jiart of the aorta, about an 
inoh and a half aboye its bifurcation. It &rst descends on the 
aorta, between the layers of the mesocolon, and then turns 
over the left common iliac artery to terminate behind the rec- 
tum. This terminating branch is called the superior hsemor- 
rhoidal. I^ the above course, the inferior] mesenteric artery 
forms an arch, the convexity of which looks to the left side. 
Its branches are three in number, — ^the colica sinistra, arteria 
sigmoidea, and superior hsemorrhoidal. 

1 . The Colica Sinistra ascends between the layers of the left 
mesocolon, and divides into a superior and inferior branch ; 
the former anastomoses with the colica media, and the latter 
witih the sigmoid artery. 

2. The Sigmoid Artery crosses the front of the psoas muscle, 
and divides mto a superior branch, which communicates with 
the oolica sinistra, and an inferior branch, which terminates 
in supplying the sigmoid flexure of the colon. This artery 
also supplies the psoas and iliacus muscles and the ureter. 

3. The Superior Hcemorrhoidal artery cannot be well examined 
till the arteries of the pelvis have been dissected. If we sup- 
pose the rectum divided into three stages, — a superior, middle, 
and inferior, — ^we find that in the first stage it is surroimded 
with i>eritoneum, and has a meso-rectum : in the second stage 
it has no meso-rectum, and it is covered by peritoneum upon 
its anterior part, and on a portion of the sides : in the third 
stage it has no peritoneal covering. Now we find the artery 
distoibuted in conformity with tMs arrangement ; for in the 
superior stage it descends as a single trunk between the layers 
of the meso-rectum ; it then divides, about four inches from 
the anus, into two branches : and these, in the second stage, 
follow (one on either side) the line of reflection of the peri- 
toneum from the side of the rectum : lastly, in the third stage 
its branches are numerous, and distributed all round the in- 
ferior extremity of the intestine. The superior haemorrhoidal 
artery communicates freely with the haemorrhoidal branches of 
the internal iliac and pudic arteries. 

Varieties,— -The inferior mesenteric artery may be wanting. 
In a very remarkable case where the right kidney and its ar- 
tery were absent, the common iliac arteries were united by a 
transverse branch ; and from the left common iliac came off 
inferior mesenteric.* 

In case of haemorrhage into the rectum from the haemor- 
rhoidal arteries, a membranous tube closed at one end, may 
be introduced into the rectum, and through the other cold 
water may be injected with a syringe, so as to distend it, and 
thus compress the surface of the gut. The water oan be 

*Petoch, Sjl. Observ. AsaX. Se\eQ\,\*l^. 
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occasionally renewed without withdrawing the tube. Or thus : — 
a small fine linen bag, open at one end, may be introduced into 
the rectum, and through the external or open extremity a quan- 
tity of charpie may be introduced, so as to distend the bag and 
thus exercise the necessary compression on the bleeding vessels 
of the intestine. 

The liver, stomach, spleen, and intestines may now be ex- 
amined and removed, i^ter which the student may proceed 
with the dissection of the deeper branches of arteries within 
the cavity of the abdomen. 

The Inferior Phrenic arteries are the first branches of the 
abdominal aorta, and arise immediately above the cceliac axis. 
That on the right side passes upward, forward, and outward, 
between the right cms of the diaphragm, which lies behind it, 
and the inferior cava, which is in front. That on the left side 
takes a similar direction, separating the left cms of the dia- 
phragm from the oesophagus. Having arrived at the x>osterior 
extremity of the cordiform tendon of the diaphragm, each 
artery communicates behind this tendon with its fellow of the 
opposite side, and then divides into external and anterior 
branches: these ramify in the substance of the diaphragm, 
and inosculate with the branches of the superior phrenic, — that 
of the right side sending branches to the Uver through its co- 
ronary ligament, and that of the left side sending a branch to 
the oesophagus. Finally, the external branches anastomose 
with the intercostal arteries ; and the anterior branches com- 
municate with the internal mammary, and with the branches 
of the opposite side, in front of the cordiform tendon : in this 
manner there is a kind of arterial circle formed around this 
tendon. 

Soon after its origin, the inferior phrenic gives off the superior 
capsular artery to supply the upper portion of the super-renal 
capsule. 

Varieties ^Both phrenics have been found arising by a com- 
mon origin from the right emulgent (Green); or they may 
arise by a common origin from the aorta, or one or both may 
come from the coeliac axis. Sometimes they arise from the 
first lumbar, but rarely from the gastric or renal. (Haller.) 

The Middle Capsular arteries are usually two in number, 
viz. one on each side : they arise from the aorta a little above 
the renal. Each of them proceeds transversely outwards, to 
arrive at the concave margin of the corresponding super-renal 
capsule, and divides into a number of branches which ramify 
in the sinuosities on its anterior and posterior surfaces, and in 
its interior. In this course it gives a few branches to the 
pillars of the diaphragm, to the psoas muscle, and to the adipose 
and cellular tissue in the ndgloX^oxaViQ^. 



EENAL ARTERIES. 139 

Varieties, — These arteries are very small in the adult, but as 
large as the renal in the foetus. There are often three or four of 
them. The super-renal capsules have arteries from three diffe- 
rent sources, viz. from the inferior phrenic, from the aorta, 
and from the renal arteries. 

The Renal arteries are usually two in number, viz. one on 
each side. They arise from the aorta opposite to about the 
second lumbar vertebra: sometimes the left arises a little 
higher than the right. After their origin, each of them pro- 
ceeds at nearly a right angle towards the corresponding kidney. 
The right renal artery is longer than the left on accoimt of 
having its origin on the left side of the spine : posteriorly it 
rests on the spine, right sympathetic nerve, and psoas muscle ; 
anteriorly it is covered by the left renal vein, the inferior cava, 
and the right renal vein. Its branches, four or five in number, 
I>enetrate the pelvis of the kidney between the branches of the 
vein which are in front, and the ureter which is posterior and 
inferior. The left renal artery lies on a small portion of the 
psoas muscle, covered by its corresponding vein. Tlie branches, 
however, do not usually enter the kidney behind the veins, as on 
the right side, but in front of them, the ureter lying behind 
both sets of vessels, and lower down. 

The branches given off by the renal arteries are, first, tn- 
ferior capsular branches to the super-renal capsules ; secondly, 
branches to the surrounding cellular tissue and adipose mem- 
brane; thirdly, a small branch or two to the ureter, and, 
lastly, terminating branches. The terminating branches are 
disposed of in the manner which we shall now describe. 

Arrangement of the vessels in the kidney, — ^Within the sinus 
or notch in the mdney the terminating branches first pass be- 
tween the calyces, and then run in straight lines between the 
cones of the tubular structure till they arrive at the cortical 
structure of the organ. In the tubular portion, according to 
Mr. Toynbee, the minute arteries " are arranged in bundles 
in the shape of elongated cones whose bases are continuous 
with the cortical portion, and their apices directed towards the 
mamillary process "* When these minute arteries have entered 
the cortical structure of the kidney, most of them terminate 
in forming small tufts of capillary vessels in the Malpighiau 
corpuscles These bodies have been described by Mr. Bowman,t 
as being formed in the first instance by a capsule which con- 
sists of an expansion of the dilated commencement of a urinary 
tubule; through this capsule a minute artery passes, called 
vas inferens, which, after arriving within it, subdivides into 

« Med. Ch. Trans, vol, 29, 1846. 
t Phil. Trans. 1842. 
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several minute capillary branches which form a number of 
vascular loops closely bound up together within the capsule, 
so as to form a tuit : from this ti^t of vessels a small vein 
takes its origin, va8 efferens, which escapes from the inner por- 
tion of the corpuscle, passes through the capsule and joins a 
plexus of veins, formed of several efferent veins, which are situ* 
ated between the Malpighian corpuscles, and surround the 
small convoluted tubuH uriniferi inmiediately after their origin : 
these capillary veins terminate in the formation of the renal 
vein. Mr. Bowman describes a number of minute capillary 
arteries which do not go to the Malpighian corpuscles, but 
which envelope the convoluted tubes and communicate directly 
with the veins. According to Mr. Bowman the capsule of the 
Malpighian body consists of the dilated origin of the uriniferous 
tubule ; whilst, according to Mr. Toynbee, this capsule con- 
sists of a structure totally distinct from the tubule, and which 
surrounds the convoluted origin of the tubule in conjunction 
with the arterial tuft and the commencement of the efferent vein. 

In the early period of intra-uterine life, the kidney is formed 
of a number of independent lobules, each supplied with a dis- 
tinct set of vessels ; and even in the adult there remains so 
much distinction, that different compartments of the kidney 
can be injected of different colours. 

Varieties The renal arteries are liable to many varieties, 

Meeting their number, origin, direction, and branches given 
off. 1st. Number. — ^In some cases there are two on one or both 
sides (Hird :) when this occurs on the right side, one branch 
usually goes behind, and the other in front of the inferior cava. 
Occasionally there is a distinct artery sent to one of the ex- 
tremities of the kidneys : this may be either a branch of tiie 
renal, or may arise separately from the aorta, internal iUac, or 
middle sacral, (^Otto,) or from the conmion iliac (Eustackius,) 
In one very extraordinary case the kidney was placed trans- 
versely in the pelvis, and supplied by the middle sacral arteij 
(Archives Generates Fev, 1^.) Portal saw the right and lot 
arise by a common origin from the aorta. Lastly, the right renal 
artery and kidney may be absent, {Petsch.) 2dly. — Origin. 
The renal artery may arise lower down than usual from the 
aorta, or may come from the common or internal iliac : this is 
more likely to occur when the kidney is found in the iliac fossa, 
as sometimes happens. Cruveilhier has seen an accessory 
branch, from the bifurcation of the aorta, go to the kidney in 
this situation. Lastly, Meckel has seen the two renal arteries 
arise by a common trunk from the front of the aorta. 3dly.— 
Direction, The renal arteries usually form somewhat less than a 
right angle with the continued trui&; but their direction must 
obviously vary according as they arise high or low. In some 
cases ih which there were two renal arteries on one side, 
they were found twi&tedou eaA\iO^<ex "^^^ >(2^%mxg^^<^ arte- 
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ries. Lastly, the spermatic arteries on one or both sides 
may come m)m the renal. 

The Spermatic Arteries arise from the aorta a little beneath 
the renal : each of them descends obliquely outwards over the 
psoas muscle and ureter, which latter it crosses at an acute 
angle. On the right side, the spermatic artery also crosses the 
front of the vena cava ; sometimes, however, it goes behind it. 
On the left side the artery passes behind the sigmoid flexure of 
Uie colon. In this course the spermatic veins he to the outside 
of the corresponding arteries, and the peritoneum covers them 
in front. In the rest of their course they differ in the male 
and female subject. 

In the male, the spermatic artery enters the inguinal canal, 
and descends on the front of the vas deferens, forming part of the 
spermatic cord, and becoming extremely tortuous as it ap- 
proaches its termination. A little above the testis it divides 
into two branches, one of which enters the head of the epidi- 
dymis, while the other penetrates the sui)erior margin of the 
body of the testis, and repairs to the corpus Highmorianum, from 
whence they both issue in two sets : one set ramifies on the in- 
ternal part of the timica albuginea,* and detaches minute vessels 
at various points to the tubuli testis, around which they coil ; 
the other set pierces the corpus Highmorianum, and descends 
along the septa of the testicle from its posterior to its anterior 
margin. 

In the female, the spermatic artery turns inwards over the 
common iliac, and passes to the side of the uterus, between the 
layers of peritoneum composing its broad ligament. It supplies 
^e ovary. Fallopian tube and uterus, and anastomoses with 
the proper uterine arteries. In pregnancy, the branches to the 
utenis become enormously large. 

The Veins that accompany the spermatic artery arise from 
the testis and epididymis, and form a plexus immediately after 
their junction. They then ascend, four or five in number, 
through the inguinal canal, lying in front of the vas deferens, 
and ultimately unite, in the lower part of the lumbar region, 
into a single trunk which ascends on the outside of the artery. 
In many cases this single vein divides at a short distance above 
the gland, into many branches so as to form a peculiar plexus, 
termed the pampiniform plexus ; after which it again becomes 
a single trunk. Meckel says that the plexus exists more 
frequently on the left side than on the right. When there are 
two spermatic veins on one side, they communicate frequently 

« Sir A. Cooper describes the tunica albuginea as having two lavers,— 
an outer one analogousto the dura-mater, and an inner one (in which the 
vessels ramify) anuogous to the pia-mater. Cruveilhier disapproves of 
this description, and thinks the vessels of the l\xiilc«k «\V^>i%VcL«bi «x« tel<vk^ 
analogoiM to the BiDoaea of the dura-mater. 
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across the artery which lies between them. As the left testi- 
cle is lower than the right, the veins are longer ; and this is 
supposed to explain, why a varicose state of these vessels is 
more frequent on the left than on the right side. 

In the male foetus these arteries are proportionably very 
short, as the testicles are placed within the abdomen during 
the greater part of intra-uterine life, but they subsequently 
elongate as the testicles descend. The spermatic arteries are 
remarkable for increasing in diameter as they recede from 
th-^ir origin. In the operation of castration the spermatic 
artery is apt to retract considerably on being divided, so as to 
render it difficult to secure it in a ligature. The surgeon may 
avoid this embarrassment^ by holding the divided cord in his 
hand till an assistant draws out and secures whatever branches 
are necessary. The exquisitely painful practice of including 
the cord in the ligature is now universally abandoned. 

Varieties. — The spermatic artery on one or both sides may 
come from the renal ; this is more likely to occur on the right 
side than on the left. Sometimes they arise from the aorta by 
a common trunk ; and Cruveilhier has seen the left one arise 
from the aorta as low down as the inferior mesenteric. 

The spermatic artery may likewise arise from the capsular, 
(Haller ;) or from the external, or internal iliac (Mayer ;) or 
from the lumbar, or even from the epigastric {Meckel). 

The Lumbar Arteries are generally four in number on each 
side ; sometimes, however, we meet five, and sometimes only 
three. They are larger than the intercostal, to which they are 
analogous. Each of them arises from the posterior and lateral 
part of the aorta, and passes outwards on the body of the cor- 
responding vertebra, and then behind the sympathetic nerve 
and psoas muscle : those that are sufficiently high pass also 
behind the corresponding pillar of the diaphragm. The upper 
ones are also more nearly horizontal ; while the lower descend 
with a gradually increasing obliquity. Opposite the correspon- 
ding transverse process, each of them divides into an anterior 
and posterior branch. 

The Anterior branch, smaller than the posterior, passes out- 
wards between the psoas and quadratus lumborum muscles, 
and then between the quadratus and anterior layer of the 
transversalis tendon. The anterior branch of the first lum- 
bar passes outwards beneath the last rib, and along the in- 
sertion of the diaphragm, and then on front of the quadratus 
limiborum : it communicates with the intercostal arteries. 
The anterior branch of the fourth, follows the attachment of 
the quadratus lumborum to the crest of the ilium, and com- 
municates with the ilio-lumbar. All the anterior branches, 
moreover^ conunimicate with the adjacent ones, and supply the 
quadratus lumborum. aiid\)ioaA tiv\]l^\«,% ot Ik^^ abdomen. * 
The Posterior branch oi eaOci. \\ucc^^ «x\ftTj ^c^X ^i^\A% ^ 
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(Dull veesel through the corresponding lateral foramen into the 
■pinal canal to be distributed in the spbal marrov and its 
tnnica, and aflerwards expends iteelf iu the lumbar maaa of 
mnsclet, and the IntegumentB. 

The Middle Sacral artery, nsuall; smaller than the lumbar 
arteries, arises from the poaterior part of the aorta a little above 
its bifurcation ; it then descends on the front of the spine, and 
oa the middle line of the sacrum, being covered in front bj 
the aorta, left common iliac veiii, and bj the pelvic viscera. 
It ia separated from the lateral sacral of either side b^ the 
corresponding trunk of the sympathetic nerve. Infcriorlv it 
tenninates by dividing into two branches, right and left, which 
ccnnmunicate, in the form of a double arch, nith the right and 
left lateral sacral arteries. Opposite each bone of the sacmm 
this artery sends off transverse branches to either side, which 
supply the periosteum, and communicate with the lateral sacral 
and luEmorrhoidaL arteries. 

■THG COMUOM CHt TBIUITIVE ILIAC ABTERIES. 

On the left side of the fourth lumbar vertebra, or correspon- 
ding to the intervertebral substance between the fourth and 
fifth (and nearly opposite the left margin of the umbilicus,) the 
aorta bifurcates into the right and left common iliac arteries. 
These diverge as they descend, leaving an angle between them, 
wider in the female than in the male. 

The Right Cotamoa Iliac Artery descends ohliqaely to the 

light side, till it reaches the superior eitremity of the sacro-iliac 

symphysis. Its posterior surface in this course lies on the fliUi 

lumbar vertebra ; on the bifurcation, or more properly speak- 

taig, on the commencement of the inferior vena cava, and con< 

sequently on both tbe left and right common iliac veins, aa 

fiiey unite to form, by their conflux, the origin of this large 

vein. Its right or corresponding vein not only lies behind it, 

bntprqjects above to its outside, whilst lower down part of the 

— 'n appears on its inner side, as represen- 

. in the accompanying figure. The ob- 

'ator and sympathetic nerves also descend 

behind it into the pelvis. Its anterior air. 

face is covered by the peritoneum ; it is 

^Mli \ crossed at its bifurcation into the internal 

Byjt \ and estemal iliac arteries, by the uret«r; 

^P^Rft\ and it is covered by the last coil of the 

f^yfWk \ ileum, as it ascends from the true pelvis to 

Jf i/^^^ join the ceecum in the right iliac fossa, In the 

tl I fm^ female the spermatic veasela torn over it to 

*[ I |]J|t^^ reach the utenu. 
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The Left Common Iliac Artery descends with less obliquitj 
than the right, and is usually shorter, in consequence df the 
aorta bifurcating on the left side of the spine. In nia&y cases, 
however, it will be found longer, a fact that we believe was first 
pointed out by Mr. Adams of this city. Its posterior surface 
rests on the fifth lumbar vertebra, and on the outer edge of its 
corresponding vein : the sympathetic and obturator nerves also 
descend behind it as on the other side. Its anterior surface is 
Crossed by the ureter, at its bifurcation, and is covered by the 
sigmoid flexure of the colon and the termination of the inferior 
mesenteric artery. In the female, the vessels, analogous to the 
spermatic, are also related to it. It may be observed that the 
vein on this side, is in no part of its course external to the 
artery, as on the opposite side. The psose muscles are situa- 
ted on the outside of the common iliacs, and between the two 
we see the middle sacral artery and part of the common iUac 
Vein of the left side. 

The common iliac arteries give off no branches before their 
bifurcation, except very minute ones to the ureter, peritoneum, 
iliac veins, and adjacent lymphatic glands. The common iliacs 
vary in their length and bifurcate usually near the sacro-iliac 
symphysis into the external and internal iliacs. 

Varieties, — The common iliac artery has been known to ^Ive 
off the middle sacral, also the lateral sacral (Tiedemann,) and 
in some cases the ileo-lumbar (Tiedemann.) We have also re- 
ferred, already, to cases in which the renal artery arose from it, 
and to another, in which the inferior mesenteric artery arose 
from the left common iliac. A case of high division of 
the aorta is recorded, in which the superior mesenteric came 
from the internal iliac. 

Operation of tying the Common iliac artery, — ^Having already 
seen that the inferior extremities may receive an adequate 
supply of blood after the aorta has been tied, we have established 
a fortiori, that there maybe a sufficient supply after Ugature of 
one of its branches. The operation of tying the common iliac 
artery has been performed fifteen times on the human subject; 
first, in March, 1827. by Valentine Mott of New York ; and in 
the year following by Sir P. Crampton in this city. It has also 
been tied by Salamon, Gibson, Liston, Guthrie, Syme, Deguise, 
Perigof, Post, Stevens, Peace, Stanley, Hey and Lyon. Out 
of these fifteen cases six terminated successfully. Mott's case 
was successful ; and as it contains a great deal of important 
and interesting information, we shall detail it at length. 

Mr. Mott*s Case. — The subject of this operation, Isaac Crane, 

aged 33, was a man of temperate habits, and his disease was a 

l^ge aneurismal tumour, of nearly three months standing ; 

Wling the iliac fossa, and extending from a little above Poupart's 

lig'ament, to near the \mib\!ik,\x&. 
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'* The patient being placed upon a table of suitable- height, 
the pubes and groin o{ the right side being shaved, an incision 
VM cammenced, just aboye the external abdominal ring, and 
carried in a semicircular direction, half an inch abovie Foupait's 
ligament, until it terminated a little beyond the anterior su- 
perior spinous process of the ilium, making it in extent about 
five inches. The integuments and superficial fiEuscia were di- 
vided, which exposed the tendinous part of the external oblique 
muscle, upon cutting which, in the whole course of the in- 
dalon, the muscular fibres of the internal oblique were exposed, 
the fibres of which were cautiously raised with the forceps, 
and cut from the upper edge of Foupart's ligament. This ex- 
posed the spermatic cord, the cellular covering of which was 
now raised with the forceps, and divided to an extent sufficient 
to admit the forefinger of the left hand to pass upon the cord, 
into the internal abdominal ring. The finger serving now as a 
director, enabled me to divide the internal oblique, and trans- 
versalis muscles, to the extent of the external incision, while it 
protected the peritoneum. In the division of the last-mentioned 
muscles, outwardly, the circumflexa ilii artery was cut through, 
and it yielded, for a few minutes, a smart bleeding. This, with 
a smaller artery upon the surface of the internal oblique mus- 
cle, between the rings, and one in the integuments, were all 
that required ligatures. 

"With the tumour beating furiously underneath, I now 
attempted to raise the peritoneum from it, which we found 
difficult and dangerous, as it was adherent to it in every di- 
rection. By degrees we separated it, with great caution, from 
the aneurismal tumour, which had now bulged up very much 
into the incision. But we soon found that the external incision 
did not enable us to arrive at more than half the extent of the 
tumour, upwards. It was therefore extended, upwards and 
backwiu*ds, about half an inch within the ilium, to the dis- 
tance of three inches, making a wound in all about eight inches 
in length. 

'* The separation of the peritoneum was now continued, until 
the fingers arrived at the upper part of the tumour, which was 
found to terminate at the going off* of the internal iliac artery. 
The common iliac was next examined, by passing the fingers 
upon the promontory of the sacrum ; and, to the touch, appear- 
ing to be sound, we determined to place our ligature upon it, 
about half way between the aneurism and the aorta, with a 
vi^w to allow length of vessel enough on each side of it, to be 
united by the adhesive process. 

f' The great current of blood through the aorta made it neces- 
§ary to aUow as much of the primitive iUac to remain between 
it and the ligature as possible ; and the probable disease of the 
artery, higher than the aneurism, required that it should not 
be too low down. The depth of this ^oxijvi, \Xi^ i\L^ ^1 'v^^ 

10 
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aneurism, and the pressure of the intestines downwards, bj 
the efforts to bear pain, made it impossible to see the vessel we 
wished to tie. By the aid of carred spatulas, such as I used 
in my operation upon the innominata, together with a thin 
piece of board, about three inches wide, prepared at the time, 
we succeeded in keeping up the peritoneid mass, and getting a 
view of the arteria iliaca communis, on the side of the sacro- 
Tertebral promonitory. This required great effort on our 
part, and could only be continued for a few seconds. The 
difficulty was greatly augmented by the elevation of the aneu- 
rismal tumour, and the interruption it gave to the admission 
of light. 

** When we elevated the pelvis, the tumour obstructed oxir 
sight ; when we depressed it, the crowding down of the intes- 
tines presented another difficulty. In this part of the operation 
I was greaUy assisted by Dr. Osbom, and my enterprising 
pupil Adrian A. Kissam. Introducing my right hand, now, 
behind the peritoneimi, the artery was denuded with the nail 
of the forefinger, and the needle conveying the ligature was in- 
troduced, from within outwards, guided by the forefinger of 
the left hand, in order to avoid injuring the vein. The liga- 
ture was very readily passed underneath the artery, but con- 
siderable difficulty was experienced in hooking the eye of the 
needle, from the great depth of the wound, and the imx>os8i- 
bility of seeing it. The distance of the artery from the wound 
was the whole length of my aneurismal needle. 

" After drawing the ligature under the artery, we succeeded, 
by the aid of our spatulas and board, in getting a fair view of 
it, and were satisfied that it was fairly under the primitive iliac, 
a little below the bifurcation of the aorta. It was now tied ; 
the knots were readily conveyed up to the artery by the fore- 
fingers; all pulsation in the tumour instantly ceased. The 
ligature upon the artery was a very little below a point opposite 
the imibillcus." 

The wound was dressed in the usual way: the operation 
lasted less than an hour. It was performed on the 1 5th of March, 
and the ligature was removed from the artery on the 3rd of April 
following. On the 20th of May, he made a journey of twenty- 
five miles.* 

Sir P. Crampton's patient died on the eleventh day; and 
the failure of the operation has been attributed to the em- 
ployment of a catgut ligature, which (as appeared fh>m ex- 
amination of the body,) either broke from the impulse of the 
blood, or had rotted away. 

When the flow of blood through the common iliac artery is 
interrupted, the internal mammary supplies the limb through 



* Johnson's Med. Chk.B.e^Ve^* '^oV.^VLl. 1828, p.47S. 



I^EUNAL ILIAC AETERY. 147 

the epigastric ; the inferior lumbar arteries supply it through 
the gluteal and ilio-lumbar ; and the internal iliac of the sound 
side, through the communicating branches of the internal iliac 
d[ the diseased side. 

The oonmion iliac artery may be arrived at for the purpose 
of including it in a ligature, by the proceeding recommended 
for tying the internal iliac. 



THE INTERNAL ILIAC ARTERY. 

This artery arises from the common iliac on a plane posterior 
to the origin of the external iliac ; it is from an inch and a half to 
two inches in length : in the adult, it descends backwards and 
inwards in front of the sacro-iliac symphysis, as far as the su- 
perior extremity of the great sacro-sciatic notch ; here it be- 
comes ligamentous, and ascends to the umbilicus, on the side 
of the bladder, forming a part of its superior ligament. In its 
first, or truly arterial stage, it forms a curvature, the concavity 
of which looks forwards. Its posterior or convex surface rests 
on the sacro-iliac symphysis, from which it is separated by its 
corresponding vein, which on the right side projects from 
underneath its outer edge; and by the lumbo-sacral nerv^ 
which lies still deeper than the vein : from behind it we see 
also the obturator nerve passing forwards, and running in 
the angle between the internal and external iliac arteries. 
Its anterior surface is covered by peritoneum, and crossed su- 
periorly by the ureter, and inferiorly by the vas deferens. 
In addition to these, the rectum covers the artery on the left 
side, and the bladder forms an anterior relation to both the 
arteries. 

The Internal iliac artery of the foetus presents for our con- 
sideration many distinct peculiarities. First, it is considerably 
larger than the external iliac ; the reverse is the fact in the 
ad^t. In the foetus, it does not descend deep into the pelvis, 
but rather winds round the ilio-pectineal line, and then ascends 
not in a ligamentous form, but pervious, and carrying blood 
along tiie sides of the bladder through the umbilicus to the pla- 
centa. From the umbilicus to the placenta, they form part of 
the umbilical cord. 

Afterbirth, the internal iliac arteries gradually diminish, and 
the external iliac arteries, and posterior branches of theinternal 
iliac, gradually enlarge. 

Varieties, — ^The umbilical arteries have been known to unite, 
and form a single trunk , and many cases are recorded, in which 
the artery of one side was absent. (Otto,) 

. Operation of tying the Internal Iliac— T\i<^ Vs^rtgaS. '-^e^^ 
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\e added, in the female, the uterine and yaginal. We shall 
proceed, first, with the description of the external branches. 

• 

The OluttBol Artery is the largest branch of the internal 
iliac. It arises &r back in the pelvis, opposite the lowest part 
of the sacro-iliac symphisis, and immediately passes backwards 
between the lumbo-sacral nerve, which lies in front of it, and 
first sacral nerve which lies behind it ; and above the pyriform 
muscle, in order to escape from the pelvis, by passing through 
tiie upper part of the great sacro-sciatic notch. After this 
Tery diort course, in which it is accompanied by the deep glu- 
taal nerves, it divides opposite the posterior margin of the 
l^ntnus minimus, between it and tiie pyriformis, and, under 
dover of the glutseus maximus, into a superficial and deep 
branch, having first sent, while in the pelvis, some small bran- 
ches to the pyriform muscle, the rectum, and the cellular tissue. 

The Superficial branch ascends between the glutSBus maxi* 
mils and meoius, and divides into numerous lesser branches, 
tome of which supply these muscles and the great sacro-sciatic 
tigament ; while others are distributed to the sacro-spinal mus- 
cle and the integuments. Some of these branches communicate 
▼1th the sciatic artery. 

The Deep branch takes a direction obliquely upwards and 
towards between the glutseus medius and minimus muscles. 
After giving a small nutritious artery to the ilium, it divides 
Into two lesser branches ; the superior of which follows accu- 
Mtely the inferior curved line that marks the upper margin of 
tile glutaeos minimns, supplying, in this course, the last-men- 
tioned muscle and tiie glutssus medius. Having arrived at the 
SQterior superior spine of the iUum, it anastomoses with the 
flio-lumbar, drcumfiexa ilii, and external drcumfiexa femoris 
arteries. The inferior division, sometimes consisting of two 
TMsds, runs downwards and forwards between the two lesser 

gutKi muscles, which receive many branches from it, and 
iving arrived at the great trochanter, supplies the p^rifor* 
mis muscle and ci^sule of tiie hip joint, and communicates 
with branches of the sdatio and internal drcumfiexa femoris 
arteries. 

Operation of tying the Qlutmal Artery. -^'Mi. Lizars gives the 
IbUowing rule for finding the trunk of the glutssal artery. 
Draw a line from the posterior spinous process of the ilium to 
the mid-point between the tuberosity <^ the ischium and the 
gieat trochanter ;' and then divide this line into three equal 
pdrts; the glutssal artery will be found emerging from the 
pelvis, at the juncture of its upper and middUe thirds. It 
will rarely be necessary, however, to apply this rule, unl^s 
for the purpose of avoiding it in opening deev «J;^«G&%»ft,^ ^1 'Coft 
^latflsai region : foTp in case of a wound, "we t(vs&\>\^ ^^^^Vs 
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the wound itself ; and, in case of glutseal aneurism, the Burgeon 
may prefer tying the internal iliac artery, as in the cases related 
in the Medico-Chirurgical Transactions, vol. v. p. 422 ; and in 
the Medical and Physical Journal, vol. xxzriii. p. 207. The 
opposite practice has, no doubt, been successful : thus, Mr. Bell 
(see his Principles of Surgery, vol. i. p. 421,) cut down on the 
tumour, in a case of glutaeal aneurism, opened the sac, and tied 
the yessel successfully Mr. Carmichael tied the gluteal artery 
for a wound of this vessel by a pen-knife. The following is Mr. 
Carmichael's description of the operation : — " The i>atient being 
placed upon a table, lying on his face, I commenced by m a kin g 
an incision five inches in length, beginning an inch below the 
superior posterior spinous process of the iUum, and about the 
same distance from the margin of the sacrum, and continued 
it in a line extending obliquely downwards to the trochanter 
major. The glutseus maximus and medius, were then rapidly 
divided, or rather their fibres separated, (as the incision ran in 
the direction of the fibres,) to the same extent as that of the 
integuments. The coagulated blood forming the tumour, then 
became apparent through the sac or condensed cellular mem- 
brane with which it was covered. This was divided the whole 
extent of the incision by running a buttoned bistoury quickly 
along the finger introduced into the sac, and its contents, con- 
sisting of from one to two pounds of coagulated blood, were 
emptied rapidly out with both hands into a soup plate, whicfa 
it completely filled. A large jet of fresh blood instantly filled 
the cavity I had emptied ; but the precise spot from whence it 
came being perceived, I was enabled, by pressure with the 
finger, to prevent any further effusion, while that which had 
been just poured out was removed by the sponge. It was ob- 
viously the trunk of the glutsBal artery, just as it debouches 
from the ischiatic notch, which had been wounded. I endea- 
voured, but in vain, to secure the artery by means of a tena- 
culimi. I had then recourse to a common needle of large size, 
and with this instrument was immediately successful in passing 
a ligature around the bleeding vessel, and in preventing all 
further haemorrhage. The ligature came away on the sixth dajf 
and the patient recovered."* 

The SciatiCf or Ischiatic Artery, smaller than the glutSBsl, 
descends on the front of the sacnu plexus of nerves and pyii- 
formis muscle. In this course it passes between the rectum 
and outer wall of the true pelvis, and is accompanied by the pudie 
artery, which is at first somewhat external to it, and then crosses 
to its inside opposite the spine of the ischium. In company with 
the pudic artery it escapes from the pelvis through the in- 



* DulAin Journal, ^oY.V^.'^. ^\ 
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ifeflOT part of the great sacro-sciatic notch, paaaing hetween the 
lover edge of the pTriformis muscle and the leiier Bacro-sciatic 
ligament. After its exit from the pelvis it li covered hy the 
ghitseiiB maximus muscle, and is situated posterior and then 
Intemal to the great sciatic nerve : it lies behind the spinous 
process of the ischium, near its root, and passes also behind 
the gonelli, obturator intemus, and quadratus femoris muscles. 
While within the i>elvis it gives smaU branches to the bladder, 
rectum, uterus, and levator ani muscle. After it leaves the 
pelvis, it terminates by giving off the muscular and coccygeal 
branches and a branch to the sciatic nerve. 

The Muscular branches are distributed to the gluteus maxi- 
mus, quadratus femoris, and hamstring muscles, and anasto- 
mose with the intemal circumflex and perforating arteries. 

The Coccygeal branch passes inwards, and in so doing runs 
across the 'posterior surface of the pudic artery, and then 
passes between the origins of the greater and lesser sacro-sciatic 
ligaments : it supplies the glutaeus maximus, levator ani, and 
ischio-coccygeal muscles ; and periosteum of the coccyx, and 
anastomoses with the anterior spinal, and with the middle and 
lateral sacral arteries. 

The Comes Nervi Ischiatici appears like the terminating 
branch. It first descends al(mg the intemal margin of the 
great sciatic nerve, and then penetrates its substance. Boyer 
found this tamch as large as the radial at the wrist, in a subject 
that Dessault had operated on eight months before for popliteal 
aneurism. 

According to Mr. Lizars, the exit of the ischiatic artery from 
the pelvis may be found by placing the patient on his face, with 
the toes turned out, and drawing a line from the posterior su- 
perior spine of the ilium, to the fossa between the tuberosity of 
the ischium and great trochanter, (but a little nearer to the 
former:) the exit of the artery will be found opposite the 
centre of this line. 

The Obturator Artery, — This is the smallest and most an- 
. tierior of the four branches of the internal iliac that go out of 
"the pelvi€. It runs downwards and forwards below and within 
the brim of the true pelvis, to pass through the upper part of 
the obturator foramen. In this course it is accompanied by 
the obturator nerve* which lies above, and the obturator vein 
y hich lies beneath it : it communicates with the artery of the 
opposite side by a branch crossing transversely behind tiie body 
of the pubis. Having passed though the obturator canal, it 
lies on the obturator extemus muscle, covered by the pec- 



* When the obturator artery comes from the epigastric. Its vela and 
nenre lie below it. 
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tineas, tuid there divides into tiro branchet, aa anterior snd 

The Anttrior a»d largtr branch deccends between the oddnc 
tor brevi* and longng mntclet, and supplies these as w^ as the 
obturator exlemiu, odductot magniiE, and gradtia moBclet 
It anaatomoaes irith the internal circniDflex, and the iniiscnlai 
bnmchea of the femoral arteiy. Some ot its diTieions ex- 
tend Into the perinmun, and anastMnose vith the pndio 

It alBO detaches a small ressel, which dMcesda along the 
intemsl margin of tbeobtnrator tbramen, to conunnnicate iritb 
the posterior branch : in this manner a kind of arterial drcle 
is formed around the obturator foramen. 

The Posterior branch descends along the outer edge of the 
obtnrator foramen towards the tnberositj of the ischinni, 
passing between tbe internal and external obturator nmsclet: 
it supplies tbe a^acent musdea and the capsolar hgament (f 
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the lup-joint. It also flends a small branch through the notch 
in the acetabalnxn, to supply the Hayerslan bodies, round liga- 
ment, and the head of the femur. 

Varieties* — ^The obturate artery not unfirequentlj comes off 
from the epigastric ; and the accompanying wood-cut shows the 
different routes it may take, in either case, to arrire at the obtu- 
XBtor foramen. First, it may arise (1 ) from the internal iliac, and 
accompany the obturator nerve; this is its usual origin. 
Secondly, it may arise (2), from the epigastric(marked5,) and 
descend without crossing the femoral ring, towards the obtu- 
rator foramen. Thirdly, it may arise (3), from the epigastric, 
tmd cross along the transverse ramus of the pubis, to the inside 
of the femoral ring. Or, fourthly, it may arise (4) from the 
epigastric, and get to the inside of the ring, by running along 
its anterior margin, t. e. along Foupart's ligament. 

It is evident, that it is only in this last case that it will circum- 
scribe a femoral hernia, and be endangered in the operation. 
This peculiarity in its course was first pointed out by Mr. 
Wardrop, In the Med. and Surg. Journal, for 1806, he re- 
lates two cases of this kind; one seen by himself and Dr. 
Barely, in Edinburgh; and another by himself, in Fans. 

TbB obturator artery may also arise from the external iliac, 
Cftttmn. the femoral (ifonro. Bums, Otto, Tiedeman,) or by a 
dcRtUe root from the internal iliac and obturator (^Portal and 
Heudbaeh.') Green relates a case, in which it was wanting on 
one si^ and its place supplied by branches of the profunda. 
The preparation is in the late Dr. McCartney's museum. 

Beme dissecting the pudic artery the student is recommen- 
ded to attend to the anatomy of the ano-perineal region. 



PEEIIffEAL REGION. 

In older to prepare a sulig'ect for examination of this region, 
its hands shoiud be brought down to grasp the outer edges of 
the feet, and retained there by a roller. The rectum should 
then be stuffed with tow, the knees held apart, a staff intro- 
duced into the bladder, and the scrotum kept well up towards 
the abdomen. 

The Perineum, or Ano-perineal region of the French anato- 
mists, when exposed, has the shape of a lozenge, or of two trian- 
gles joined at l&eir bases. The apex of the anterior triangle cor- 
responds to the root of the scrotum, that of the posterior to the 
tip of the coccyx, and the lateral angles to the tuberosities of the 
ischia : the four sides of the space are farmed by the rami of 
the ischia and pubes in front, and posteriorly by the great 
SBcro-sciatic ligaments overlapped by the gluteus ma:cimna« 
On raising the integaments we bring m\o 'sVk^ \iDk& vi^ct- 
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fidal fascia oi the perineum ; it is strong, coarse, and ceUnlar, 
and or a yellowish colour : it is divisible into two layers; — ^the 
saperficdal, loose and adipose ; the deep, strong and aponeurotic. 
It is this membrane that prevents the appearance of external 
tumour in the perineum, when the urine has been extrayasated, 
as in cases of rupture of the urethra. The fluid in such cases 
cannot pass backwards, in consequence of some g^islj fat that 
fills the cells ; nor laterally on account of the adhesion of the 
&scia to the tuberosities of the ischia ; for though this mem- 
brane appears to glide loosely over the tuberosities, when the 
cutaneous surface is rubbed, yet if we cut through it, and 
attempt to draw it from the bone, we find its deep layer firmly 
adhering to it. The consequence of this disposition is that the 
fluid passes forward into the scrotum (in which the penis seems 
buried,) and may then extend on the abdomen, conducted by 
the spermatic cord, and even over Foupart's ligament to the 
upper part of the thigh. Involved in the superficial fascia will 
be found the superficial sphincter muscle : it lies close to the 
integuments, and has an elliptical form : its posterior angle is 
united to the tip of the coccyx, by the rectO'Coccyaeal ligament^ 
(which is, in fact, nolMng more than a raph^ rormed by the 
levatores ani meeting on the middle line,) and its anterior 
angle terminates in the tendinous point of the perineum, which 
is situated immediately behind the bulb, and is a central point, 
in which terminate several muscles; viz. the superficial 
sphincter, the acceleratores urinas, transversales perinei, and 
Wilson's muscles. We may now raise the superficial fascia, and 
we will come on another, which is thin, aponeurotic, blueish, 
and silky-looking : this is the deep fascia of the perineum We 
also observe the parts it covers ; viz. the urethra on the middle 
line, embraced by the acceleratores urinte muscles; and on 
either side the cms penis, round which is spirally turned the 
erector penis muscle. We observe here a triangular space 
formed between the accelerator urinse muscle internally and 
the erector penis extem^y, and posteriorly by the transvenus 
perinei muscle , which passes forwards and inwards from the 
tuberosity of the ischium to the tendinous point of the peri- 
neum. On the cutaneous sui^ace of this last muscle we ob- 
serve two branches of the pudic artery ; one the transversa 
perinei, following the course of the muscle, and the other the 
perineal, curving round it, to advance between the accelerator 
urinas and erector penis muscles. If we press the finger into 
the interval between these two muscles we find it resisted by a 
strong membrane, viz, the triangular ligament, which fills the 
upper part of the sub-pubic angle. Its apex is in front of the 
sub-pubic ligament; its lateral margins are attached to the 
rami of the ischia and pubes, where they are continuous 
with the obturator fascia, and its base has the form of a double 
arcb, like the velum paMi. M 1^<& m\ATwaJL i^rtion of each 
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of these arches, and between the lajers of the ligament, runs 
the artery of the bulb ; which haying arriyed in the middle 
line, sends one branch in front of the ligament to the bulb and 
another behind it to Cowper's gland. Through an opening in 
this ligament is transmitted the urethra ; the part of this canal 
which pierces the ligament, corresponds to the junction of the 
membranous portion with the spongy: consequently the spongy 
portion, which includes the bulb is in front of the triangular 
ligament, and the membranous and prostatic portions are behind 
it. The opening for transmitting the urethra is, in an adult» 
about an inch below the symphysis pubis, and two inches from 
the tuberosity of the ischium, and about half an inch aboye 
the base of the ligament. Its orifice does not present a dis- 
tinct margin, as there is a production from it both forward 
oyer the spongy portion, and another backward ffunnel-shaped) 
oyer the membranous and prostatic portions. It is this latter 
production that is usually termed the posterior layer of the 
triangular ligament. It unites with the yesical fascia at the 
neck of the bladder. An American writer states, that the part 
of it on the inferior surface of the prostate gland is reflected 
on the front of the rectum,, so as to form a cul de sac, opposed 
to that of the peritoneum : and the diyision of this ** cul de sac" 
in lithotomy, he conceiyes to be attended with considerable 
risk of abscesses and peritonitis. From the front of the trian- 
gular ligament arises the Accelerator uriruB muscle, which may 
next be described. Anteriorly it takes an origin from the side 
of the corpus cayemosum ; behind this it arises in common 
with that of the opposite side by an aponeurosis, which is in- 
terposed between the corpus spongiosum urethrse, and corpus 
cayemosum penis ; and posteriorly it arises from the front of 
the triangular ligament. The fibres of the first origin run 
downwards and backwards, to meet on the middle line ; and 
as they approach each other they present on the inferior sur- 
face of the urethra the form of the letter V; the fibres of the 
second origin proceed directly downwards, and those from the 
triangular ligament downwards and forwards; finally, they 
are all inserted on the middle line in a raph^, which runs 
along the inferior surface of the urethra, and terminates pos- 
teriorly in the tendinous point of the perineum. The Erector 
penis arises from the tuberosity of the ischium, and ascends on 
the cms penis, on the fibrous coyering of which it is lost. 
The trunk of the pudic artery will be found on the inside of 
the ascending ramus of the ischium, about two inches and a 
half, or three'ktehes from the surface, and coyered by a pro- 
duction from ^e great sacro-sciatic ligament. 

So far we haye been considering oi^y the anterior triangle 
or anterior or proper perinefd region ; let us now direct our 
attention to the posterior or anal region. Here we find a con- 
siderable guantitjy of adipose ^Bsue,' €Qi\)^^<^^ Vql ^ ^2»^>^:i 
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termed the ischio rectal space, which is bounded externally by 
the ischium, covered bj the obturator intemus muscle, and 
obturator fascia which terminates inferiorly by uniting witi^t 
the falciform process of the great sacro-sdatic ligament : th- 
temally by the rectum and levator ani, the outer sur&ce of 
which muscle is covered by the ischio-rectal or anal fascia; 
anteriorly it is bounded by the transversus perind muscle, and 
posteriorly by the margin of the glutsus maximus muscle, ex- 
tending from the tip (J the coccyx towards the tubaroatty of 
the ischium. This aperture leads into a deep cavity of a py- 
ramidal form, the apex being directed towaid the pelvis. In 
front it ends in a pouch, above the transversus perinei musde, 
and posterioiiy in another, much deeper, above the glutseus 
maximus. fEach side is lined by a fascia, and both fascias 
are united superiorly. In order, however, to make this mat- 
ter more clear, it will be necessary to trace all these layers of 
ikscia from their source, viz, the pelvic or iliac &scia. The 
iliac fascia is attached to the crest of the ilium, and covers 
the psoas and iliacus muscles, and anterior crural nerve. It 
then passes under the external iliac vessels, to descend into 
the inferior or true pelvis. From its anterior surfisuse is de- 
tached (along the outer edge of the external iliac artery) a 
cellular membrane, the fascia propria, which covers the ihac 
vessds, and extends in every direction, as well into the pelvis 
as on the back part of the anterior wall of the abdomen. The 
iliac fascia at its connexion witib the brim of the pelvis receives 
the name of pelvic fascia : this fascia having descended as far as 
the upper edge of the levator ani, divides into two layers, between 
which this muscle is placed ; one layer, on the inside fthe vesi* 
cat), descends to the bottom of the pelvis, and then ascends on 
the sides of the bladder and its neck, where it unites with the 
posterior layer of the triangular ligament : this layer is confined 
to the anterior part of the ne<^ of the bladder, and goes no 
farther back than the spine of the ischium ; hence the bladder, 
when dilating performs a rotation, which throws the upper ex- 
tremity of it forwards, on account of its being tied down an- 
teriorly, while the posterior part is at liberty to dilate. The 
other layer of the pelvic fascia, or the obturator fascia, de- 
scends between the obturator muscle and levator ani, and di- 
vides into the proper obturator fiiscia and the ischio-rectal or 
anal fascia. Now these are the two fiftsdie that line the ischio- 
rectal cavity ; viz, the obturator on the outside, and the ischio* 
rectal on the inside: the former has its external surface 
applied to the obturator muscle and pudic artery, and its in- 
ferior edge is inserted into a production of the great sacro- 
sciatic ligament ; while the latter, peculiarly thin, is applied 
to the levator ani and rectum. 

> 
The Lateral Operation /or Litliotoim).--^Y\M& t^^sAsoiQi barring 
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I previously emptied by an enema, and the patient desired 
etain his urine, the hair of the perineum should be shaved, 
the presence of the stone again ascertained. A grooved staff 
len to be introduced into the bladder ; and the patient tied, 
Iready directed, and laid on his back, on a table of conve* 
It height. The scrotum being raised by an assistant, and 
operator sitting on a low chair, or kneeling on one knee, 
»re the patient, holds the staff vertically in his left hand, 
ping it firmly drawn up and made prominent in front. The 
; incision should be commenced about half an inch below the 
iphysis pubis, and carried downwards and outwards on the 
side of the perineum, until it has fairly passed the interval 
veen the rectum and tuberosity of the ischium. This in- 
m will divide the superficial fascia and superficial sphincter, 
form a wide gaping wound. The second incision should 
imence about half an inch lower down, and being carried 
he same direction will almost invariably divide the perineal 
fes and vesseh, and will pass between the acc^erator 
i» and erector penis muscles. It should also be carried 
Iciently far back, to cut across the transversus perinei 
sole. The staff is now to be lateralised so as to turn its 
vezity downwards and to the operator's right side. The 
It of the scalpel should now be passed under the base of the 
ngular ligament, avoiding the artery of the bulb, and then 
ied behind the bulb to the membranous part of the urethra, 
rhich the grooved staff will be felt. As soon as the point of 
knife has been made to enter the groove it should be moved 
t from side to side, in order to be certain that it is fairly 
ontact with the instrument. In performing the last and 
tt important incision, the edge of the knife should neither 
turned too much outwards for fear of wounding the pudic 
sry, nor too much inwards, lest the rectum be wounded, — ^but 
n intermediate direction. The point of the knife is now to be 
led onwards steadily in the long axis of the prostate gland, 
according as it moves along, the handle of the staff may be 
ressed to make room for it, making it rotate on the point 
lie knife, as on a pivot. In this manner, the membranous 
prostatic portions of the urethra will be divided, and as 
urethra in passing through the prostate gland, is nearer 
fcs upper than to its lower surface, one third of the gland 
. be left above, and two thirds below. We know that the 
.pel has advanced far enough when a gush of urine follows. 
i knife being withdrawn, Uie first finger of the left hand is 
« introduced, and on it the blunt gorget as a director, the 
cavity of the gorget resting on the finger. The staff is 
r to be withdrawn, the gorget should be then turned so as 
[irect its concavity upwards, whilst the handle of the in- 
iment should be depressed at the same moment : in this 
rement the stone may roll along the goi^i^X. mV^ \X^\A»il^ 
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the operator ; if not, however, the forceps should be intro- 
duced on the concavity of the gorget, and at first is only to be 
used as a probe to feel for the stone : when this is ascer* 
tained, it is to be taken hold of by its short axis and with- 
drawn. K it be very large, it may be necessary to break it 
with Le Cat's forceps, and in this case great care will be ne- 
cessary to wash out subsequently every remaining fragment. 
If after the operation we find the urine does not come through 
the wound, but through the urethra, and stained with blood, 
we know that haemorrhage has occurred ; we should therefore 
at once remove the clots which obstruct the wound, and fiU it 
with a sponge, surrounded by a small bag as already described, 
through wMch a female catheter has been passed into the 
bladder in order to allow the free escape of the urine. 

The Internal Pudic Artery. — This artery is larger than the 
obturator, but smaller than the sciatic, with which it usually 
arises in common. It is divided into three stages, in the first 
it lies within the cavity of the pelvis, in the second it is situ- 
ated outside this cavity, and in the third it is again within it. 
In the first stage it descends in front of the sacral plexus and 
pyriformis muscle, between the rectum and outer wall of the 
pelvis ; usually it lies at first somewhat external to the sciatic 
artery, but at the lower portion of the first stage it lies ante- 
rior and internal to it ; and escapes from this cavity through 
the inferior part of the great sciatic notch, accompanied by its 
own nerve, the sciatic artery and the sciatic nerve. At its 
exit from the pelvis it passes between the lower edge of the 
pyriformis muscle and the lesser sacro-sciatic ligament. After 
the pudic artery has escaped from the pelvis it enters its second 
stage, and in this situation lies behind the spine of the ischium 
near the attachment of the lesser sacro-sciatic ligament to its 
point : here as we dissect the artery from behind, we will find 
it covered by the glutaeus maximus muscle, by a small portion 
of the great sciatic ligament, and by the ramus coccygeus of the 
sciatic artery. The pudic artery next re-enters the peMs by 
the lesser sciatic notch, and thus gets into its third stage. 
As it is passing through this notch we may observe the obtu- 
rator intemus muscle also escaping through it from the pelvis, 
the muscle lying closer to the bone. The artery then ascends 
towards the symphysis pubis, lying between the obturator 
muscle and fascia in a kind of prismatic canal, which is bounded 
internally by the obturator fascia and its imion with the semi- 
lunar production of the great sacro-sciatic ligament, which latter 
extends as far forwards as the cms penis ; externally by the 
ischium and obturator intemus ; and inferiorly where we ob- 
serve the narrow portion of the canal, it is bounded by tiie at- 
tachment of the great sciatic ligament to the ischium. Prof. 
Alcock maintaiiiB that coites^xid^^ V^ ^3cii^ ^itu&tion the ar- 
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tery does not lie between the fascia and the muscle, but that 
it is contained ** in a canal in the obturator fascia.*'* 

The pudic arterj finally, pierces the base of the triangular 
ligament to terminate in the angle between the crura penis. 

Varieties ^The trunk of the pudic artery, in some cases, 

instead of going out of the pelvis through the great sciatic 
notch, descends along the inferior sur£Eu;e of the bladder, and 
then over the prostate gland, to be distributed to the penis. 

Before the pudic artery quits the pelvis it gives a few small 
branches to the rectum, bladder, and to the vesiculs seminales 
in the male, and to the upper part of the vagina in the female. 

As it turns round the spine of the ischium, it supplies the 
rotator muscles in this situation ; but its principal branches 
are given off after it has returned into the pelvis. They are 
as follows ; — 

1 . The External HamorrhoidaL — These pierce the obturator 
fiiscia to reach the inferior part of the rectum. They com- 
municate with the middle and superior haemorrhoidal arteries. 

2. The Perineal Artery pierces the obturator fascia, then 
curves under (that is, superficial to) the transversus perinei 
muscle, and advances in company with the inferior perineal 
nerve in the triangular space between the erector penis, accele- 
rator urinae, and transversus perinei muscles ; being nearer to 
the ischium than to the raphe or middle line of the perineum. In 
this course it supplies the two last-mentioned muscles and the 
sphincter ani and integuments, after which it penetrates the 
septum scroti, and forms a network of vessels, both in the sep- 
tum and in the subcutaneous cellular tissue of the rest of the 
scrotum. It anastomoses with branches of the spermatic and 
external pudic arteries. 

In the female this branch is larger in proportion to the other 
branches, and is the great artery of the labium. 

3. The Transverse Arterv of the Perineum is a small branch, 
which passes inwards and K)rwards on the cutaneous surface of 
the transversalis perinei muscle. This small branch is neces- 
sarily divided in the lateral operation for the stone. 

The pudic artery also sends small branches to the internal 
obturator, erector penis, and transversus perinei muscles, and 
then a very important branch, named the artery of the bulb. 

4. The Artery of the Bulb. — This artery passes inwards, 
between the layers of the triangular ligament, near its posterior 
lunated margin, and terminates by dividing into two branches ; 
viz. a smaJl one to Cowper's gland, and a larger to the bulb of 
the urethra. 

On account of the fibrous structure through which this artery 
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paaees, it cannot retract when divided : hence the great danger 
of wounding it in lithotomy. In order to avoid this accident 
the operator should endeavour to open into the membranous 
portion of the urethra, towards its lower surface and as £Eff 
behind the bulb as possible. 
The terminating branches of the pudic artery are — 
5. The Artery of the Corpus Cavemosum, — This artery 
pierces the cms penis, and advances through the corpus caver- 
nosum, distributing its branches on either side, and gradually 
approaching the middle line. It communicates through the 
septum with that of the opposite side, and ramifies in the areolar 
tissue of the corpus cavemosum. 

The following is MuUer's opinion as to the distribution of the 
arteries of the corpus cavemosum : — ** The arteries of tiie cor- 
pora cavernosa have two sets of branches. The one set are the 
ultimate ramuscules, which terminate in the minute radicles of 
the veins, and are destined for the nutrition of the part. The 
other set come off from the side of the arteries, and consist of 
short, slightly curled branches, terminating abruptly by a 
rounded, apparently closed, extremity, turned back somewhat 
on itself; these are sometimes single, sometimes several arise 
by one stem, forming a tuft. I have named them arteritB heli- 
cina. They project into the venous cells, and are found prin- 
cipally in the posterior part of the corpora cavernosa, and of 
the corpus spongiosum urethrse. They are not distinct in man. 
Although no openings can be discovered in the coats of these 
free arterial excrescences, yet there is no doubt but that it is 
through them that the blood, which is ordinarily carried into 
the texture of the corpora cavernosa by the minute nutrient 
branches of the arteries, is in the act of erection poured directiy 
into the venous cells and sinuses. When the arteria corporis 
cavemosi is injected with size and vermillion, the injected 
matter always fills the venous cells ; and if it is afterwards 
washed from them, the arteriae helicinae will be seen injected. 
The means by which during life they are enabled to force blood 
into the cells, must be the increased attraction exerted between 
their coats and the blood by the nervous influence transmitted 
to them by the spinal cord, in consequence of which attraction 
an increased quantity of blood goes to them. This throws new 
light, at the same time, upon the mutual action of the blood 
and smaller vessels in other parts, and upon the phenomenon 
of active turgescence, or turgor vitalis. The blood is returned 
from the corpora cavernosa partly by small veins, running at 
the sides and on the surface of these bodies into the vena dor- 
salis, partly by deeper veins which issue from the corpora 
cavernosa at their root, and enter immediately the venous 
plexus, situated behind the symphysis pubis. The fact, l^en, 
that the vena dorsalis doea not return tiie blood from the deep 
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imnSf shows that no pressure on the former yein alone, can 
*cftase accumulation of blood in the penis.' 



>t« 



The Dorsal Artery of the Penis ascends between the orus 
peoiB and symphysis pubis, then advances in front of the sub- 
pubic ligament, and through the substance of the suspensory 
ugament of the penis, to arrive in the longitudmal groove on 
the upper surface of the corpus cavernosum. As it advances 
in this groove, it supplies the integuments and fibrous layer of 
the corpus cavernosum. Having arrived as far as the glans 
penis, it communicates with its fellow of the opposite side both 
above and below, so as to form a vascular ring, from which 
vessels are detached to the glans and the prepuce. The corres- 
ponding nerve accompanies the artery lying on its outside ; and 
the dorsal vein, which is common to both arteries, is found on 
the middle line between them. 

Varieties, — The dorsal artery of the penis sometimes comea 
directly from the iliac, and passes along the side of the prostate 
gland, to arrive at its destination. The late Dr. M'Dowel 
remarked that this variety was more frequent on the left than 
on the right side. 

Dr. Green has seen the dorsal artery arising from the obtu- 
rator, which was given off firom the femoral a little below Fou- 
f>art's ligament. Cruveilhier has seen the dorsal arteiy of the 
penis arise from the superficial or external pudic, near the 
aperture for the saphena vein ; and, after forming a curvature 
in the groin, with its convexity turned downwa^s, proceed 
along the lateral surface of the penis. In another case, in 
addition to its usual root, which was diminutive, it haid a 
second, of considerable size, which arose from the obturator 
artery, ahd passed imder the symphysis pubis, to join the 
former. 

In the female, the terminating branches of the pudic artery 
are distributed in an analogous manner ; that is, one branch is 
on the dorsum of the clitoris, and the other terminates in its 
corpus cavernosum. 

We shall now examine the branches of the internal iliac that 
remain within the pelvis. 

1. The Iliolumbar Artery arises from the posterior part of 
{he internal iliac, and takes a direction upwards, backwards, 
and outwards in front of the lumbo-sacral nerve, which it sepa- 
hites firom the obturator. It then passes behind the psoas 
muscle into the iliac fossa, and divides into its terminatiog 
branches ; viz. the iliac and lumbar. The iliac branch takes a 
transverse direction beneath the anterior crural nerve and ilia- 
cus intemus muscle. Some of its branches ramify on the sur- 
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face of the muscle, and others in a more deep-seated situalioiL 
¥rom the latter branches arises the nutritious artery ofth^ 
ilium, which enters the canal observable near the centre of the 
Internal iliac fossa. The lumbar branch ascends under coyer of 
the psoas muscle -. one of its branches enters the lateral fora- 
men of the spine between the fifth lumbar vertebra and the 
sacrum, and is distributed on the tunics of the spinal marrow : 
the others are distributed to the psoas and quadratus Imnbo- 
rum muscles. This lumbar branch sometimes arises from thQ 
middle sacral artery. 

The communications of the ilio-lumbar artery are extremely 
important. Its lumbar branch commimicates with the proper 
lumbar and intercostal arteries, and its iliac branch com- 
municates freely at the crest of the ilium with the glutaeal, 
circumflexa ilii and external circumflex femoris arteries. This 
explains how blood is freely carried to the extremities when 
the iliac artery or lower part of the aorta has been rendered 
impervious. 

Varieties The ilio-lumbar artery not unfrequently comes 

firom the glutseal. Sometimes it is double, — its iliac and lum- 
bar branches arising separately. Its size often seems to 
depend on the number of lumbar arteries; the ilio-lumbar 
being small whenever there happens to be a fifth lumbar artery. 

2. The Vesical Artery arises from the lowest part of the 
internal iliac, immediately before the latter vessel contributes 
to form the superior vesical ligament. It accompanies the 
ureter to the inferior region of the bladder, and its branches are 
distributed to this reservoir and to the prostate gland, vesiculae 
seminales, and urethra. One of its branches, the deferential 
artery, has been particularly described by Sir A. Cooper in 
his work on the testis: it accompanies the vas deferens 
in its entire route, supplying in the first part of its course 
the vesiculse seminales, and at its termination the testis and 
epididymis. 

The bladder is supplied from other arteries also, viz. those 
given off by the pudic, obturator and middle haemorrhoidal. 
There are also branches given off by the umbilical artery 5 but 
they are only pervious in a part of their course. 

3. The Umbilical Artery, — This vessel is merely a continiua- 
tion of the internal iliac artery, as it runs along the bladder 
towards the umbilicus : after a course of about two inches it 
becomes closed, and degenerates into the ligamentous remains 
of the umbilical artery, which when pervious in the foetus 
carried the blood to the placenta. This artery gives off small 
branches to the bladder. 

' 4. The Middle Hemorrhoidal Artery descends obliquely upon 
the anterior and lateral parts of the rectum, which it supplies. 
Ji cominuiiicates superioily with the hsemorrhoidal branches 
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of the inferior mesenteric artery, and inferiorly with those of 
the pudic. 

Varieties. — ^This artery sometimes comes from the pudic he- 
liore it leaves the pelvis, sometimes from the sciatic artery, and 
occasionally it is wanting. 

5. The Uterine Artery proceeds to the superior and lateral 
part of the vagina and beneath the hladder. Having supplied 
these parts, it ascends on the side of the uterus, between the 
folds of its broad ligament. Here it divides into several bran- 
ches, which penetrate its tissue and spread in a tortuous man- 
ner on both its surfaces, to communicate with its fellow of the 
opposite side. Some of them ascend to the round ligament and 
Fulopian tubes, iaiid anastomose with the spermatic arteries : 
and one or more of them descend on the vagina. These 
arteries are remarkable for the great tortuosity of all their 
branches, even the smallest ; and this character they preserve 
even when they become greatly enlarged, as in pregnancy. 

Variety,^ The uterine artery sometimes arises from tiiie in- 
ternal pudic. 

6. The Vaginal Artery is equal in size to the uterine in the 
young subject, but smaller than it, after puberty. It descends 
on the side of the vagina, to which it distributes several bran- 
ches. It also sends a branch to the bladder, and supplies the 
external organs of generation. 

Varieties, — This artery is very irregular ; it may be wanting, 
or it may come from the uterine, pudic, middle haemorrhoidal, 
or even from the obturator. 

. 7. The Lateral Sacral Artery descends obliquely inwards on 
the front of the sacral plexus, being separated from the middle 
sacrsd by the trunk of the sympathetic nerve, and covered in 
front by the pelvic viscera. The external branches, usually 
four in number, enter the sacral foramina and supply the spinal 
membrane ; they anastomose with the proper spinal arteries 
and, by branches that pass through the posterior sacral fora- 
mina, communicate with the coccygeal branch of the sciatic 
artery. The internal branches axe distributed to the pelvic 
viscera, and anastomose with the middle sacral, and with those 
of the opposite side. The inferior or terminating branch com- 
municates in the form of an arch with the corresponding 
division of the middle sacral artery. 

Varieties, — The lateral sacral artery sometimes arises from 
the ilio-lumbar, and frequently from the glutseal. Occasionally, 
instead of forming an arch inferiorly, it terminates by entering 
the last sacral foramen. 

EXTERNAL ILIAC ARTERY. 

This vessel usually arises nearly opposite the superior ex- 
tremity.of the sacro-iliac sympbyais, «sAA<^^^tx^^^^v^^3^^1 "^^^^ 
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wards and outwards towards the centre of Poupart's ligam^t. 
The length of the artery varies according to the situation at 
which the bifurcation of the common iliac takes place ; generally 
speaking, however, it is about three and a half or four inches 
long. Posteriorly, it corresponds to the external iliac vein, 
which separates its origin from that of the internal iliac, the 
vein lying in the angle between the two arteries : on the right 
side the commencement of the right common iliac vein lies 
posterior to it ; and farther on, the psoas muscle and iliac fascia. 
Anteriorly t it is covered by the peritoneum, and the fiisda pro- 
pria, and near Foupart's ligament by the circumflexa ilii vein, 
which sometimes however passes behind it. Externally some 
fibres of the psoas muscle separate it from the anterior crural 
nerve, which lies behind the iliac fascia, deeply imbedded 
between the psoas and iliacus muscles : a branch of the genito- 
crural nerve is also found running along the artery in this 
situation, and inclining to its anterior surface. Internally it 
corresponds to the fascia propria, which descends to be lost in 
the true pelvis ; and near Foupart's ligament, its vein is internal, 
and on a plane posterior to it : in the male subject the vas 
deferens as it descends into t^e pelvis, crosses the artery 
and gets internal to it. From this accoimt it follows that 
the anterior crural nerve is external to it and on a deeper 
plane; and that its corresponding vein is at first posterior, 
acd afterwards, near Foupart's ligament, becomes internal to 
the artery. 

Operation of tying the External Iliac Artery. — ^Mr. Aber- 
netiiy 's method. — The external iliac artery was first tied by Mr. 
Abernethy, in the year 1796, in a case of femoral aneurism. 
He had previously tied the femoral artery, according to Bras- 
dor's plan, on the capillary side of the aneurism : but dange- 
rous haemorrhage having occurred on the fifteenth day after tiie 
operation, he proceeded to tie the external iliac artery. 

Having separately divided the integuments and aponeurosis of 
the external oblique muscle, for about three inches in extent over 
the course of the artery, he next passed his finger beneatii the 
margin of the internal oblique and transversalis muscles, and 
divided them in the same direction. The peritoneum being 
next pushed upwards and inwards, he proceeded to separate 
the vein from the artery. In this, however, much difficulty 
was experienced until a fascia,* which covered and united them, 
was divided ; this was done with much caution, and a ligature 
passed round the artery from within outwards. In his next- 
case he proceeded in a similar way, except that he made his 
incision not over, but in a line a little external to the course of 

* This was the foscia subsequently described by Sir A. Cooper ander 
the name of £ucia proj^ria, aiidx<> yibVc^.^e >ks« sia«M^l ^^<1«1« . 
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Hi^ artery in order to avoid the epigastric. In both these cases 
lie &iled ; but in the third, in 1806, the patient perfectly re* 
iB6vered. Mr. Freer of Birmingham peiformedthe operation 
In 1806 ; Mr. Tomlinson operated in 1807» and in a second in- 
Btance in 1809 — in both cases' with snccess. In 1814 Sir A. 
Cooper had performed this operation seven times, and four ont 
of seven cases were successful. The external iliac artery has 
been tied in this city by Todd, Wilmot, Forter, Houston, 
Bellingham, &c. 

Sir At Cooper* 8 Operation on the External Iliac Artery 

" A semilunar incision is made through the integuments in the 
direction of the fibres of the aponeurosis of the external oblique 
muscle. One extremity of this incision will be situated near 
the spine of the ilium ; the other will terminate a little above 
the inner margin of the abdominal ring. The aponeurosis of 
ihe external oblique muscle will be exposed, and is to be di' 
vided throughout the extent, and in the direction of the ex- 
ternal wound. The flap which is thus formed being raised, 
the si)ermatic cord will be seen passing under the margin of 
the internal oblique and transverse muscles. The opening in 
the fascia, which lines the transverse muscle through wMch 
the spermatic cord passes, is situated in the mid-space between 
the anterior superior spine of the ilium, and the symphysis 
pubis. The epigastric artery runs precisely along ^e inner 
margin of this opening, beneath which the external iliac artery 
is situated. If the finger, therefore, be passed imder the 
■permatic cord, through this opening in the fascia, it will 
come into immediate contact with the artery, which lies on the 
outside of the external iliac vein. The artery and vein are 
connected by dense cellular tissue, which must be separated, 
to allow of the ligature being passed round the former."* 

According to Mr. Abemethy's method, two-thirds of the 
longitudinal incision are made over a portion of peritoneum 
which closely lines the abdominal muscles, and does not re- 
quire to be separated: it is therefore uselessly endangered. 
Moreover, the division of the muscles in this direction weakens 
the abdominal parietes, and gives a tendency to the formation 
of hernia, as occurred in the case of a patient operated on by 
Mr. Eirby. For these reasons Sir A. Cooper's operation is gene- 
rally preferred. It has been said that Mr. Abemethy's mode 
gives greater facility of tying the artery high up if necessary ; 
but this can be equally well efiected by enlarging the external 
angle of the incision, recommended by Sir A. Cooper. 

Li either operation the greatest care should be taken that 
BO injury be done to the peritoneum. In Dr. Post's practice 
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however, an instance occurred in which this membrane w!^;^ 
thickened by disease that he could not detach it, but was^^ob^ 
ligedto make an opening in it and include a part of it in the 
jligature. The surgeon should attend also to the origin and 
course of the epigastric artery. Dupuytren lost a patient by 
woimding it, and Beclard by tying the iliac immediately be- 
neath it, so that sufficient room was not left for the formation 
of a coagulum : in some cases this vessel rises six or eig^t 
lines higher up than usual, and the operator should therefore 
search for its origin, and apply the ligature above it. The 
proximity of the vas deferens and the femoral branch of the 
genito-crural nerve to the artery are also to be borne in mind. 

When the trunk of the external iliac artery is tied, the limb 
is abundantly supplied with blood by the internal iliac, through 
the following channels. — 1. ThQ glutaal branch of the internal 
iliac transmits blood to the femoral artery, through the internal 
and external circumflex branches of the latter. 2. The sciatic 
artery transmits blood to the femoral by the internal circum- 
flex and perforating arteries.* 3. The obturator artery sup. 
plies the femoral through the branches that communicate with 
the internal circumflex. (See Med, Chirurg. Trans, vol. iv. 
Guy's Hospital Beports, No. 1. Jan. 1836.) Lastly, the pudic 
artery supplies the femoral by its communication with the 
pudic branches of the latter. 

Upon examining the limb on which the operation of tying 
the external iliac has been performed, we find that the portion 
of the femoral urtery below the origin of the profunda is un- 
changed in calibre ; while that portion between the origin of 
the profunda and the ligature, may either remain the natural 
size, as in Mr. Norman's ca8e,| or it may be contracted as in 
Sir A. Cooper's case,} in which tiie vessel, in this situation, 
was found reduced to one half its size. The late Mr. Wilmot 
has observed, that the ligature of the external iliac has 
succeeded in a greater proportion of cases, than operations on 
the femoral artery. 

The branches of the external iliac artery are two in number^ 
viz, the epigastric, and circumflexa ilii. 

The Epigastric Artery usually arises from the external iliac» 
about three or four lines above Foupart's ligament (see fig. on 
p. 152.) From this origin it takes a direction forwards, in- 
wards, and slightly downwards, across the external iHac vein. 
It next turns upwards and inwards, so as to form a curvature, 
t^e convexity of which turns downwards, looks towards Fou- 

* Boyer dissected a subject who had been operated on bjr Dessaolt eight 
months preTioosIy for popliteal aneurism, and found the comes nerri 
ischiatic! as large as the radial artery at the wrist. (See also Med. Chi« 
rnrg. Trans. roL xx.) 

fMed. Chirurg. Trans. voUxx. 

^ Onj'B Hospital Jftepor\B. 
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]^urt'8 ligament, and, in some cases, even sinks into the femond 
ring; the concavity looks upwards, and lodges a cul de sac of 
the peritoneum. We next trace the artery ascending obliquely 
inwards, between the fascia transversidis in £ront and the pe- 
ritoneum posteriorly, to arrive at the inner margin of the in- 
ternal abdominal ring. In this situation, the vas deferens 
}iooks round it, having first passed upwards and outwards, to 
the ring in front of the artery ; and then downwazds and in- 
wards, to the pelvis behind it. From the inguinal ring, the 
epigastric artery continues to ascend obliquely inwards, till it 
gets between the posterior surface of the rectus muscle and its 
sheath : finally it terminates in anastomosing with the internal 
mammary artery. 

The branches of the epigastric are, 1st, The spermatic or cre^ 
masteric branch, which descends with the spermatic cord, to be 
lost on the coverings of the testicle. 2dly, A branch which crosses 
behind the symphysis pubis, to anastomose with a similar branch 
from the opposite side. 3dly, An obttarator branch, which de- 
scends behind the transverse ramus of the pulus, to anastomose 
with the obturator artery. 4thly, It gives several branches to 
the oblique muscles of the abdomen, some of which are of 
considerable size, and fatal haemorrhage has been known to 
arise firom a woimd of one of them, in tapping the abdomen. 
Lastly, the epigastric artery terminates in anastomosis with 
the internal mammary in the substance of the rectus muscle, 
as well as within its sheath. 

Epigastric Vein — The epigastric vein. arises from the exter^^ 
nal iliac close to Foupart's Ugament, and ascends on the in- 
side of the epigastric artery; it then bifurcates, and the artery 
lies between its divisions. 

Varieties, — The epigastric artery may be anomalous, by 
luising higher than usual ; or by arising in common with the 
obturator^ or from the upper part of the femoral, or from the 
profunda femoris. 

The Circumflexa llii Artery, smaller than the preceding, 
usually arises a little beneath, and sometimes opposite to it. 
It then takes a direction upwards, backwards, and outwards, 
corresponding, not to Foupart's ligament, as usually repre* 
sented^ but to a white line marking the junction of the trans^ 
versalis fascia with the fascia covering the iliacus intemus 
muscle. This raph^ is a little above and behind Foupart's 
ligament. Having arrived near the anterior superior spine of 
the ilium, it terminates by dividing into two branches, one of. 
which supplies the broad muscles of the abdomen, and anas- 
tomoses with the inferior intercostal and lumbar arteries; the 
other continues in the direction of the trunk, and, having 
arrived at the anterior superior spme ot \i3afe Vii^voi^ XKrassoa^is^ 
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inanastonioaingwiththesiqierfieiiddrciiinflexsiffi, tiieekter^ 
nal circumflexa femoris, the glutteal, and ilio-lumbar aiteries. 

The Circumflexa Hii Vein comes from the external iliac, and 
usually crosses in front of, sometimes behind the extenud 
iliac artery, to arrive at its destination in the external iliac 
vein. 

Varieties. — The circumflexa ilii artery is sometimes douUe. 
It may arise from the femoral, or &om the epigastric. 

THE FEMORAL ARTERY. 

This vessel commences behind Poupart's ligament, and loses 
the name of femoral after having passed through a tendinous 
opening in the adductor magnus muscle, when it receives the 
name of popliteal. Professor Alcock refers the commencement 
of the femoral artery to a fixed point, namely, * ' the ilio-pectineal 
eminence of the os innominatum,'' corresponding to a point 
midway between the spinous process of the ilium, and the 
^rmphysis of the pubis.* Its course is nearly parallel to a 
Ihie drawn from a point a little internal to the centre of Pou- 
part's ligament to the internal margin of the patella. Accord"' 
ing to Professor Alcock, though for the most part the arteiy 
inclines inwards at first, that is, from the os innominatum into 
the inguinal space ; yet, '* the general direction of it is either 
slightly outward, or at the most directly downward, not in- 
ward."t ^^ i^ ^^ ^^^ ^^ ^ plane anterior to the femur, but 
soon becomes internal, and lastly, where it becomes the pop* 
liteal artery, it lies posterior to this bone. Its posterior surface 
Is applied firsts upon the anterior surface and inner portion of 
the psoas magnus muscle, with the intervention of the femoral 
prolongation of the fascia iliaca and the deep layer of the ihac 
portion of the fascia lata, and on part of the anterior sur&ce 
of the capsule of the hip-joint : it then descends in front of the 
pectineus muscle, but separated from it by the profunda artery 
and the profunda and femoral veins. Between the pectineus 
muscle and adductor longus, there is sometimes an interval in 
which the femoral artery corresponds to the abductor brevis: 
in the remainder of its course it lies on the adductor longus, 
near its insertion into the femur. In the superior third of the 
thigh it is covered by the integuments, superficial fkscia, cribri- 
form layer of the fkscia lata, and the sheath of the vessela. 
By the sheath is meant a production of the fascia transversalis, 
which descends behind Poupart's ligament, covering the front 
and lateral parts of the vessels; the back of the sheath ifll 
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fonhed hy the faiscia iliaca and the pectineal or pubic portion 
of the fascia lata. The artery is separated from the vein hy a 
septum deriyed from the sheath, which has a funnel shape, and 
'idoses on the vessels inferiorly. Lower down the artery is 
covered by the sartorius muscle, with the interposition of a 
strong aponeurosis. This aponeurosis commences in a gradual 
manner, immediately below Scarpa's angle, and terminates ab- 
ruptly opposite the origin of the anastomotic artery: its 
fibres are distinct, and run obliquely downwards and outwards* 
The lateral boundaries of the space which contains the fe- 
moral artery in the superior third of the thigh, are the sar- 
torius muscle to the outside^ and the adductors to the inside , 
the conyergence of these muscles below, form Scarpa's angle : 
the entire of this region is of a triangular shape, the base 
heiag formed superiorly by Poupart's ligament. When the 
fianoral artery passes under the sartorius muscle it becomes 
lodged in the Hunterian canal; this canal occupies the middle 
third of the thigh, is about four inches, or four indies and a 
half in length, and of a prismatic form ; its lateral boundaries 
are the vastus internus to the outside, and the adductor longns 
to the inside : the apex is situated posteriorly, and is formed 
by the conjoined tendons of the vastus internus and adductor 
longus muscles : the base of this prismatic canal is placed in 
front of the femoral artery, and is formed by a strong aponeu- 
rotic structure, chiefly composed of short transverse fibres, 
which connects the adductor longus with the vastus internus, 
and which commences superiorly under cover of the sartorius 
muscle. Within this canal we find the femoral artery, femoral 
vein, and two or three branches oS the anterior crural nerve ; 
one of these branches becomes the proper internal saphenous 
nerve. Though the nerves are situated within the canal, they 
are not contained within the proper sheath of the vessels which 
Innds the artery and vein together. The internal surface of 
the Hunterian canal presents a shining tendinous appearance. 

The Femoral Vein is at first placed on the inside of the artery, 
and on a plane posterior to it. Opposite Poupart's ligament, it 
lies on the junction of the psoas and pectineus muscles; but 
on arriving at the origin of the profunda, it begins to get 
behind its arteiy, and so remains, projecting a little to its out- 
side inferiorly. 

The Anterior Crural Nerve, opposite Poupart's ligament 
lies in the depression between the psoas and iliac muscles, sepa- 
rated from the artery by a few fibres of the psoas muscle, and 
by the iliac fascia which covers the nerve, and lies behind the 
artery. Three branches of this nerve are related- to the artery 
in its course down the thigh. One of them accompanies the 
sartorius muscle, and is lost at the inside of the knee joint. 
The second is the internal saphenous nerve ; at first it lies ex- 
ternal, and afterwards crosses in IxoiLti cit \2tL^ vc\i^ ^tqss:s^% 
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at the same time inwards as it descends in the thigh ; it theti 
accompanies the anastomotic artery, and lastly the saphenous 
vein. The third branch descends on the outside of the artery, 
and drops near the middle of the thigh into the vastus intemus 
muscle. 

Anomalies. — ^The femoral artery is sometimes double ; Gooch 
has cited three instances; Velpeau mentions a fourth, and 
refers to Casamayor, whq saw a fifth. In Velpeau's case the 
supernumerary artery gave off the branches usually given off 
by the profunda ; and its peculiarity seems to consist in its 
having afterwards preserved sufficient size to descend below the 
]uiee. Sir C. Bell found the femoral artery dividing into two 
(equal trunks, which afterwards imited to form the popliteal; 
and Mr. Houston has described a similar instance. 

Another variety is the high bifurcation. Sandifort relates 
a case in which the femoral artery divided a little below Fon- 
part's ligament into two vessels, the continuations of which 
were the posterior tibial and peroneal ; and Portal refers to a 
case in which it divided high up in the femoral region into 
two vessels, the continuation of which formed two popliteal 
arteries. 

Operations on the Femoral Artery, — The usual circumstances 
requiring ligature of the femoral artery, are woimds of that 
vessel, or aneurism in the popliteal region. Mr. Hunter was 
the first who tied the femoral artery for popliteal aneurism. 
This operation was penormed in the year 1785. His first in- 
cision was made through the integuments of the anterior and 
inner part of the thigh, a little below its middle, so as to cross 
somewhat obliquely the internal margin of the sartorius mus- 
cle. This being turned outwards, the fascia covering the 
artery was exposed and divided, so as to bring the femoral 
vessels into view. The artery having been disengaged from its 
connections, a double ligature was passed under it, and then 
divided, so as to form two ligatures ; still lower down in the 
wound, two additional ligatures were applied, making four in 
all. This was done with a view to secure adhesion, by com- 
pressing a larger extent of the vessel. On the fifteenth day, 
some of the ligatures came away. Soon after, the patient left 
the hospital with some open abscesses; and six months after, 
more of the ligatures came away, and the patient perfectly 
recovered. In an earlier part of the same year Dessault had 
tied the popliteal artery for popliteal aneurism ; but Himter's 
merit consisted in having tied the artery at a distance from the 
diseased part. It is scarcely necessary to inform the advanced 
student that the number of ligatures employed by Mr. Hunter, 
and the extent of the artery detached from its connections, 
were calculated to produce most dangerous consequences, such 
AS abscesses and secondaxy h»moxil;\&ig^« In his second opet 
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nation he committed another error in dressing the wound from 
the bottom ; but it is proper to add that he gradoally corrected 
these errors, and in his subsequent practice used only a single 
ligature, and endeavoured to unite the woimd as quickly as 
possible. 

Ligature of the Femoral Artery in the Middle of the Thigh, — 
In tms situation the artery is covered by the sartorius musclle, 
and much discussion has arisen whether it be preferable to cut 
down on its internal margin and evert it, or on its outer mar- 
gin, and then draw it inwards.* Both modes have their advo- 
cates : Mr. Hunter, whose operation I have already described, 
adopted the former plan ; and the advocates for it affirm that 
it can be easier done, and that a dei>ending opening is thus 
gained for the exit of matter. On the other hand, Mr. Hutchin- 
son, who has written a letter to recommend the latter plan, 
objects to the internal incision, — ^that the artery is not easily 
found in this way, and that the saphena vein and trunks of the 
lymphatics are greatly endimgered. The truth is, that if we 
operate on the very termination of the femoral artery, as 
Hunter did, we will find it easier to expose this vessel by cutting 
on the outer edge of the muscle : but if we operate immediately 
below Scarpa's angle, which is a simpler and better operation, 
we must of necessity cut on the internal edge of the sartorius, 
imless we choose to have a tedious and difficult operation and a 
valvular opening in order to reach the artery. By not atten- 
ding to this distinction, many useless discussions have arisen. 
In this country surgeons usually operate in Scarpa's angle ; but 
in France, we are informed by Velpeau, that the operation 
below this point, that is in the middle third of the thigh, is 
usually preferred. 

If the artery be tied just before it pierces the tendon of the 
adductor magnus muscle, (an operation which is not recom- 
mended,) in order to avoid the saphena vein, and come more 
readily on the the artery, the incision should be made over the 
external or anterior margin of the sartorius. If care be not 
taken to divide the strong fascia that lies beneath this muscle, it 
will be almost impossible to find the artery. The operator must 
also take care not to mistake the anastomotic for the femoral 
artery : this error has been committed. Lastly, he should re- 
member how closely the artery and vein are connected in this 
situation ; and, as the vein projects a little to the outside of 
the artery, l^e needle should be passed from without inwards, 
taking care not to include the saphenous^ or genicular nerve. 



* DeKsanlt proposes cutting this muscle across, which can never be 
Moesiarj } thongb we are informed It producvft no ^^wetDASMXiX. \w\«^ « 
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If the arteiy be tied higher up in the middle third of ilie 
thigh, our incision should be made over the internal mor^ of 
the sartorius muscle ; the fascia, which is much weaker in 
this situation, must be next divided, and the artery will then be 
exposed. The nerves are to be carefully avoided, and the 
needle passed from within outwards. 

Ligature of the Femoral Artery in Scarpa* a Angle, — ^The 
patient is to be placed on his back, on a table, and the thigh 
rotated slightly outwards, so as to make the incision look 
directly upwards. The Ime of the artery is to be distinguished 
by feeling its pulsation, which will become indistinct or imper- 
ceptible, inferiorly, where the sartorius begins to overlap it 
In the course of this Une, the first incision should be made 
through the integruments, commencing about two inches 
beneath Poupart*s ligament, and extending from about two 
inches and a half to three inches in length. This incision will 
lie on the outside of the saphena vein. The superficial fascia 
should be next cautiously divided. Any lymplmtic gland, or 
large cutaneous veins that present themselves, should be care- 
fully avoided. A portion of the fascia lata should then be 
raised in the forceps, and divided horizontally ; after which a 
director should be introduced into the opening in the fascia, 
with the view of enlarging it to the extent of an inch. The 
sheath of the vessel is now to be divided in the same cautious 
way, when the artery will be brought into view. The femoral 
vein lies immediately behind the artery; therefore a blunt 
instrument, such as an eye-probe, must be employed, with 
great caution to separate tiiem. The needle is then to be pas- 
sed round the artery, from within outwards; keeping it close 
to the artery, in order to avoid the vein and some small bran- 
ches oi the crural nerve, which usually lie to its outside. In 
some cases a nerve will lie directly over the artery; — ^it 
should be carefidly drawn out of the way. Should the femoral 
vein be unfortunately wounded, there will probably be no 
notice given of the occurrence till the needle is withdrawn, 
and then a gush of black blood will announce the accident. 
This is certainly an alarming occurrence ; but we have known 
it to happen, and the patient notwithstanding to recover, 
without suffering any inconvenience whatever from it. 

State of the circulation and vessels after the operation, )st. 
When the femoral artery is tied above the origin of the pro- 
funda, the circulation in the limb is carried on in the same 
manner as if the external iliad were tied. This operation has 
been performed for haemorrhage after amputation. 

2ndly, When the femoral artery is tied beneath the origin of 

the profunda, we find the circulation maintained by the latter 

vessel, the circumflex bronchea oi NT\)ie\vtt^V7 vAaaVimoM with 
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the anastomotic and inferior muscular branches of the femoral, 
and with the articular branches of the popliteal. K this ope- 
ration have been performed for popliteal aneurism, the femoral 
artery afterwards becomes imperrious as far up as the origin 
of the profunda ;* and the portion of it between the ligature 
and aneunsmal tumour maj either be obliterated throughout 
(see Sir A. Cooper's case, in Med. Chirurg. Trans. toI. i.}, or 
perrious throughout (see Hodgson on the Arteries ; also the 
late Mr. Todd's case, related by Prof. Alcock, in Todd's Cyclo* 
paedia, art. Femoral Artery ;J or it may be partly pervious, 
bdng interrupted at different parts of its course by points of 
obliteration. If the femoral artery be tied below the profunda, 
independently of aneurism, the obliteration on either side of 
the ligature will extend to tiie next considerable branch. 

TreatvMfit of Popliteal Aneurism by Compression on the Femo*i 
ral artery. — ^The treatment of aneurism by compression upon the 
artery leading to the tumour, may be considered as one of the 
greatest achieyements in modem surgery. In this city it haa 
a&nost entirely superseded the operation of tying the femonl 
artery for the cure of popliteal aneurism. It accomplishes 
without danger, what Hunter's operation effected with the risk 
of human life. It is obvious, however, that it is not applicable 
to every form of this disease ; nor can it be exercised on many of 
the arteries of the body. Mr. Todd had recourse to this method 
in Jime, 1820, for the cure of a popliteal aneurism in the right 
ham. ** The disease in this case (says he,) was so recent that 
it was resolved to watch its progress for some time before an 
operation should be decided on. The patient was accordingly 
directed to remain in an horizontal posture ; he was put upon, 
a low regimen and occasionally blooded and purged. The 
tumour was so much under the controul of pressure on the in- 
guinal portion of the artery, that I was not altogether without 
hope tluit by diminishing the current of blood in the trunk of 
the artery, so as to favour the coagulation of the contents of. 
the sac, a cure without operation might be effected; at all 
events, it was obvious that by giving time to the collateral 
arteries to be dilated, the success of the operation would be 
rendered less uncertain," The instrument employed by Mr.< 
Todd resembled a common truss for femoral hernia, but the 
*' spring was much stronger, and the pad longer, of a more oval 
form and more firmly stuffed than in the truss." After a trial,, 
however, of several weeks, the patient "could not be per^ 
suaded that the plan adopted was productive of benefit ; during 
this period the tumour, had obviously dinunished, and its con- 



* In some of the cases, however, in which the artery has been tied low 
down, the impervious state may not extend to the oriQ^ui ot V^ vt^A^oxk!^^ 
but onlj to the or^n of the mascular brvLXicheft. > 
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tents had acquired a firm consistence, but the patient com- 
plained that the instrument gave him much pain, and that his 
health and spirits had suffered materially from confinement, 
rigid abstinence, &c, ; the operation was accordingly agreed to, 
and I performed it on the 1st of September, Being two months- 
after lus admission into the hospital." In July of the same* 
year, Mr. Todd had another opportunity of trying this mode 
of compression on the femoral artery for the cure of popliteal 
aneurism in the left ham ; in a few weeks no alteration could 
be observed in the tumour ; the man became impatient and 
refused to submit to the treatment, so that in this case also the 
operation was finally performed.* Some years after this it ap- 
pears that Mr. Todd successfully applied compression for the 
cure of a popliteal aneurism. In the year 1842, this mode of 
treatment was successfully revived in this city by Dr. Hutton : 
the patient, Michael Duncan, set. 30, a labourer, was admitted 
into the Bichmond Hospital on the 3rd of October, in same 
year, labouring under a popliteal aneurism in the right ham. Dr. 
Hutton states, that '* on November 1st, the patient being sti}I 
reluctant to undergo the operation, I resolved to try compres- 
sion of the femoral artery, and I entertained some hoi>e of suc- 
cess, being informed by Mr. Adams that the late Mr. Todd 
had succeSed in a similar case, of which no accoimt has been 
published. Having at hand an instrument constructed for the 
suppression of secondary haemorrhage after ligature of the 
femoral artery, I applied it in this case. It was so contrived as 
to admit of pressure being made by a screw and pad upon the 
course of the femoral artery, and the counter pressure upon 
the opposite surface of the limb, without interfering with the 
collateral circulation. In the first instance the compression 
was made upon the femoral artery in the middle third of the 
thigh, and sdthough it was effectual in compressing this vessel, 
it produced so much uneasiness that it could not be sustained, 
and after a few applications the apparatus was removed and 
adapted to the upper part of the limb. On November 12th, 
the apparatus was applied on the femoral artery in this case, 
immediately below Foupart*s ligament, and the pressure was 
maintained for more than four hours. From this date to De- 
cember 1st, the instrument was occasionally applied for a given 
number of hours at each time, and on this day the tumour was 
quite solid, much diminished in size, and altogether free from 
pulsation. On the 27th of December the patient was dis- 
charged at his own request. Dr. Hutton further reports : — " in 
six weeks he visited the hospital at my request, the tumour 
was about the size of a nutmeg and solid. He had been at his 
usual employment." 



*■ Dublin Hospital Uepon«t n cA, \VL. v« ^\« %l^ 
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*' Remarks, — Since this case occurred. Dr. Cusack has treated 
with success, by similar means, a case of popliteal aneurism in 
Dr. Stevens' Hospital, and Pr. Bellingham another in St. Yin- 
cent's Hospital. It would api>ear that this plan of treatment 
has been too hastily abandoned by the profession, probably 
from the compression employed being so excessive as to render 
it quite insupportable to the patient. The least possible pres«r 
sure, which may be sufficient to close the vessel, should be used, 
and when this cannot be sustained, it will prove of use to parti* 
ally compress the artery so as to lessen the impulse of the 
circidation."* 

At a meeting of the Surgical Society, held on the 22nd of 
April, 1843, Dr. Bellingham reported '* two cases of popliteal 
aneurism recently cured by pressure upon the femoral artery." 
The first case, that of Michael Duncan as already stated, wad 
treated by Dr. Hutton, the second by Dr. Bellingham himself/ 
and as Dr. Hutton was prevented from attending, he furnished 
the notes of his ovm case to Dr. Bellingham, who read them to 
the society. This report of Dr. Button's case we need not quote, 
as the student is already in possession of the principal facts con- 
nected with it. In this communication, however. Dr. Hutton ob- 
serves— ** As the apparatus made use of by Dr. Bellingham, 
was far superior to that which I had at my command, and as he 
will publish a description of it, it is unnecessary forme to refer 
to this part of the subject." 

In the same communication Dr. Bellingham related the 
following particulars of his own case :— 

"Patient a servant, set. 32, healthy, admitted into St. Vin- 
cent's Hospital, under Dr. BeUingham, March 25th, 1843, 
labouring under popliteal aneurism upon the right side. Tu- 
mour noticed three months previously; patients attention, 
attracted to it by a feeling of weakness in the limb ; no cause 
assigned for it. The aneurism seated high in the popliteal 
space, measures about three inches transversely, and a little 
more from above downwards; the sac can be completely 
emptied by pressure upon the artery in the thigh. Compression 
commenced April 3rd ; the pressure applied upon the artery as 
it passes over the ramus of the pubis ; discontinued on the 
following day ; re-applied April 6th ; piilsation ceased on the 
following day, at which period the tumour is reported to have 
been about the size of a small orange, solid and hard. Instru*^ 
ments removed April 11th. Patient discharged a month after-* 
wards ; the tumour being then very small, he had perfect use 
of the limb. Duration of compression two days." The report 
of the proceedings of this meeting, published in the Medical 
Press of May 3rd, 1843, are accompanied with an engraving of; 
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the apparatus employed bj Dr. Bellingham, and to which Br. 
Button refers in his communication, in the Medical Press of 
May 15tii, 1849, Dr. Button mentiqps a case of popliteal aneu- 
rism, in which he compressed the femoral artery with Dr. Carte's 
apparatus. The compression was employed for only seven hours 
und a half successively / after this, the tumour became solids 
and absorption soon commenced. 

Many other cases have also been recently treated by scTeral 
surgeons in this city as well as in England, with the most com- 
plete success ; these cases appeared in the periodicals of the 
day, and have since been published in a collective form in a 
recent work upon the subject, by Dr. Bellingham of St. Vin- 
cent's Bospital. 

' The branches of the femoral artery are the superficial epi- 
gastric, the superficial pudic, the superficial drcumflexa ifii, 
the profunda, and the anastomotic. 

^e Superficial Epigastric Artery arises a little below Pou- 
part's ligament, pierces the fascia lata, and ascends towards the 
umbilicus in front of Poupart's ligemient. It supplies the 
glands of the thigh, and the fascia and integuments of the ab- 
domen, and anastomoses with the internal epigastric and mam- 
mary arteries. 

The Superficial Pudic Arteries are two in number ; the su- 
perior comes off a little below Poupart*s ligament, crosses 
btifore the fascia to reach the scrotum in the male-— or labium 
in the female, in which, and in the abdominal muscles, it is lost ; 
the inferior pudic branch crosses behind the fascia, and supplies 
the scrotum in the male, and the labium in the female, and 
terminates in the perineum. . Tliese anastomose with each 
other, and the superior anastomoses with the superficial epi- 
gastric. 

The Superficial Circumflexa Ilii, smaller than the preceding, 
follows the course of Poupart's ligament beneath the integu- 
ments, and at the anterior superior spine of the ilium termi- 
nates in anastomosing with the deep circumfiexa ilii, the ilio- 
lumbar, gluteal and external circumflexa femons arteries. 

The profunda is the next branch given off; but it wiUbe more 
convenient to examine the anastomotic artery first. 

The Anastomotic Artery comes off immediately before the 
femoral artery passes between the tendons of the adductor mag- 
nus and vastus internus muscles. It then divides into three 
branches ; one of these crosses transversely outwards through 
the fibres of the vastus internus muscle ; another nms down- 
wards and outwards in the course of the fibres of the same 
muscle ; and a tiiird descends with the saphenous nerve to the 
inside of the knee joint, where it is distributed. These three 
branches sometimes come off «6p«ixectely from the femoral. 
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THE PRJOFUNDA FEMORIS. 

This artery ariseB firom the posterior and external part 
of the femoral, at abont an inch and a half to two inches 
below Fonpart's ligament; in some rare cases it arises much 
lower. It proceeds at first obliquely downwards and outwards, 
over the tendon of the psoas and the upper extremity of the 
cruneus muscle. It then turns inwards over the vastus intemus 
muscle, becomes related, externally, to the cliyisions of the an- 
terior crural nerve, and descends between the adductor longns 
and magnus, the former muscle separating it from the femoral 
artery : the profunda then terminate* by a small branch, which 
perforates the adductor magnus muscle, supplies the hamstring 
muscles, and inosculates with the perforatmg arteries. From 
its origin till it disappears behind ^e femoral, the artery forms 
a curve, the convexity of which is directed outwurds. The pro- 
funda, after its origin, is situated on the outside of the femoral 
artery, afterwards it turns underneath it and becomes sepa* 
rated from it by the profimda and femoral veins, together with 
a quantity of cellular tissue containing several small vessels ; and 
as it descends still lower, its terminating portion lies behind the 
adductor longus tendon. At first, tiierefore, the artery is 
comparatively very superficial, but as it continues its course it 
becomes more deeply seated in the thigh. 

Varieties, — The profimda artery sometimes arises within the 
pelvis, from the external iliac; this is its regular origin in 
birds. In the case in which Mr. James tied the aorta, the 
profunda arose from Foupart's ligament, and gave off the epi- 
gastric. 

The branches of the profonda artery are the external circum- 
flex, internal circumflex, and the perforating. 

The External Circumflex Artery arises from the external side 
of the profunda, where the latter is forming its curvature in order 
to descend inwards. From this origin it runs almost transversely 
outwards behind the sartorius and rectus muscles, and through 
the midst of the fasciculus of branches descending from the 
anterior crural nerve. It terminates in three branches : viz. 
an ascending, transverse, and descending. — 1st. The ascending 
branchy considerably the smallest, runs upwards and outwards 
behind the tensor vaginas femoris, in the interval between the 
iliacus intemus and glutseus medius muscles, till it reaches the 
anterior superior spine of the ilium, where it terminates in 
anastomosing with the superficial and deep circumflexa ilii 
arteries, and with the glutsMd and ilio-lumbar. — 2d. The trans" 
verse braneh, larger than the preceding, runs outwards, in front 
of the superior extremity of the shaft of the femur, and then 
curves round to its posterior surfto« Ijit\u&^^^Qc»a '^-^mkk^ 
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through the sup^or fibres of the yastus extemus, and then 
pierces the insertion of the glutsens naaximus. On raising the 
latter muscle, the termination of this branch is seen ; it supplies 
the adductor muscles, the yastus extemus, aud the eapsule olthe 
hip joint 3rd. The descending branch (or rather set of bran- 
ches, as there are usually two and {requentlj more,) is much 
the largest ; it runs dowitwards and outwards, first between 
the rectus muscle and crursus, and then between the yastus 
extemus and cruraeus. It sends many branches to these mus- 
scles, and terminates near the pateUa in inosculation with the 
anastomotic and external articidar arteries. When there is but 
one descending branch it goes to the yastus extemus. This 
branch is sometimes greasy enlarged in cases of popliteal 
aneurism. 

Varieties, — The external circumflex artery may arise after 
the internal circumflex, or in common with it ; or it may arise 
from the femoral, or be large enough to seem a bifurcation of 
the profunda. 

The Internal Circumflex Artery, usually larger than the ex- 
ternal, arises from the posterior and internal part of the pro- 
funda. It first sinks from before backwards, between the i>ec- 
tineus and the tendon of the psoas and iliacus ; next between 
the obturator extemus muscle aboye, and the superior edge of 
the adductor breyis below ; and lastly, between the lower mar- 
gin of the quadratus femoris and the upper fibres of the adduc- 
tor magnus. In this course it winds round the inside of the 
neck of the femur and capsule of the hip joint ; its termination 
inay be seen by raising the glutseus ma2dmus. The branches 
may be classed into the internal, external, and ascending. The 
internal branches are distributed to the adductor muscles, and 
sometimes supply the place of the superficial pudic arteries. 
The external branch* is small ; it passes through the notch in the 
internal margin of the acetabulum and beneath the transyerse 
ligament ; it is then conducted by the ligamentnm teres to the 
head of the femur, which it supplies. The ascending branches 
supply the pectineus and origin of the adductor longus. On 
diyiding the pectineus, we find them freely inosculating with 
the branches of the obturator artery ; and still deeper there is a 
trochanteric branch, which ascends in front of the quadratus fe- 
moris muscle, to arriye at the digital fossa of the great trochanter. 
It supplies the muscles inserted in this situation, and inoscu- 
lates with the sciatic, glutssal, and external circumflex arteries. 



* In complete fracture of the neck of the femnr, within the capsular 

ligament, this and a similar branch of the obturator are the only sources 

from which the head of the bone can receive blood : and. this is one ot the 

reasons assigned by Sir A.Cooper why osseous union does not occur in 

£boBe eases^ . 
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On turning the subject, and raising the glutseus msiximus mus- 
cle, we see the termination of the internal circumflex artery, 
running inwiurds and backwards along the lower margin of the 
quadratus femoris muscle, through a space formed between 
this muscle superiprly, the upper part of the adductor magnus 
inferiorly, and the root of the trochanter minor externally, 
IderQ it supplies the origins of the hamstring muscles, the ad- 
ductor magnus, and the sciatic nerve, and anastomoses freely 
with the sciatic and glutseal arteries. 

Varieties, — This vessel sometimes comes off before the exter- 
nal circumflex, sometimes directly from the femoral {Harrison 
and Bums,) sometimes from the external iliac (Burns,) or, 
lastly, it may arise by a common trunk with the external cir- 
cumflex (Green.) 

On one occasion M. Houx cut down on this' vessel, and tied 
it ; but such an operation will be seldon^ necessary. 

3dly. The Perforating Arteries are three in number; the 
termination of the profunda is often described as a fourth. The 
first arises a little below the lesser trochanter; it passes back- 
wards beneath the lower edge of the pectineus muscle, and 
above the adductor brevis, and pierces the aponeurosis of the ad- 
ductor magnus : sometimes it passes through the adductor brevis 
muscle. It then divides into two principal branches, one of 
which ascends in the substance of the glutseus maximus, while 
the other descends in the long head of the biceps, and also sup- 
plies the vastus externus, semi-membranosus, and semi-tendino- 
sus muscles. This artery anastomoses with the glutaeal, sciatic, 
circumflex, and inferior perforating arteries. The second is 
the largest of the perforating arteries. It arises a little below 
the preceding, and pierces the tendons of the adductor brevis 
and magnus, sometimes of the great adductor only ; it then 
divides into several branches which supply the glutaeal and ham- 
string muscles, and communicate with the other perforating 
arteries. It also gives off the nutritious artery of the femur. 
The third is the smallest of the three ; it passes backwards 
below the adductor brevis, then pierces the aponeurosis of the 
adductor magnus, and its branches are distributed in the same 
manner as the two other perforating arteries. 

After the femoral artery has given, off its anastomotic brancl^ 
it descends obliquely backwards through an oblique slit or 
opening between the adductor magnus muscle and the vastus 
intemus, and having arrived in the popliteal j^ace, becomes 
the popliteal artery. This opening is bounded on the outside 
by the vastus intemus ; on the inside by the adductor mag- 
nus ; inferiorly by the union of the tendon of this last muscle 
with the tendon of the vastus intemus, and superiorly by 
the union of the tendons of the adductors longus and mag- 
nus. Its circumference is entirely tendinous, in order t» 
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provide ftgainst any obstruction to the circnlation which woiild 
arise from the pressure of the muscular fibres upon the artery 
and yein in their passage through the opening, 

THE POPLITEAL SPACE, 

This name is given to the hollow in the posterior region of 
the knee joint. It occupies about the inferior third of the 
posterior part of the thigh, and the superior fifth of the back 
part of the leg. On raising the integuments, we bring into 
Tiew a layer of adipose and areolar tissue, together with the 
terminating filaments of the posterior cutaneous nerve, which is 
a branch of the sacrol plexus. Sometimes we find in this stage 
of the dissection the posterior saphena vein: when it is so 
superficial, it passes through a small opening in the popliteal 
fascia and joins the popliteal vein. We may next examine 
the fascia, the fibres of which run transyersely in the upper 
part of the popliteal space, and obliquely in its lower pifft 
The fascia is of considerable strength, and is attached to Ihe 
hamstring muscles on either side, forming special shealhs 
for each : it is also connected by deep processes to the condyles 
of the femur, and to the head of the tibia and fibula. Under^ 
neath the fascia the posterior saphenous nerve, vein, and artery, 
may be seen advancing towards the sur&ce and descending be- 
tween the heads of the gastrocnemius muscle. 

The popliteal space has the form of two triangles, the bases 
of which are united, or more correctly speaking, the base of 
the lower is receiyed within the base of the upper triangle 
opposite a transyerse line crossing the condyles of the femur. 
The superior triangle is bounded by the hamstring muscles; 
yiz., on the outside by the tendon of biceps, and on the inside 
by the semi-membranosus muscle, and the tendons of the sar* 
torius, gracilis, and semi-tendinosus. The inferior triangle is 
bounded by the inner and outer heads of the gastrocnemius 
muscle, both of which are situated between the inner and outer 
hamstring muscles. The fibular division of the great sciatic 
nerve descends obliquely outwards between the tendon of the 
bioeps muscle and the outer head of the gastrocnemius, and in 
this situation becomes flattened and expanded: the dender 
tendon of the semitendinosus muscle may also be observed des^ 
cending between the inner head of the gastrocnemius, and the 
fibres of the semi^membranosus muscle. It may be observed, 
that the outer boundary, or biceps muscle, is tied down to the 
femur by the ori^ of its short head, while the hamstring 
muscles on the inside have not the same close attachment ; ana 
therefore the popliteal space is more open in this direction* 
The popliteal nerve descends along the external margin of the 
pemi-membranosus muscle, but the vein and artery are over- 
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THE POPLITEAL AETEBY. 

This artery extends from its entrance into the popliteal space 
to the lower margin of the popliteus muscle. Situated at first 
behind the femur above its internal condyle, it runs obliquely 
downwards and outwards, and terminates inferiorly on the 
middle line of the limb. Its anterior surface corresponds su- 
periorly to the femur ; lower down to the posterior ligament of 
Winslowe, from which it is separated by one or two lymphatic 
glands ; and still lower down to the fleshy fibres of the popliteus 
niusde. li» posterior surface is covered superiorly by the semi- 
membranosus muscle ; in the middle of its course by its own 
yein« by the popliteal nerre, a quantity of cellular tissue, 
and by the fascia and skin ; and inferiorly, in addition to the 
supeiScial coyerings, by the internal head of the gastrocnemius 
muscle. Its yein adheres firmly to its posterior surfiEUse, pro- 
jecting a little to its external side aboye, but to its int^nal 
side inferiorly. The popliteal nenre is much more superficial, 
and some adipose tissue is interposed between it and the 
vessels : in the superior [part of this space it is found at the 
external margin of the semi-membranosus muscle, and there- 
fore external to the artery, while inferiorly, on account of 
the oblique direction of the artery^ the nerye is on a plane 
internal to it. 

Varieties. — ^The principal varieties of the popliteal artery are 
induded in those of the femoral. We have oi^y to add in this 
place, that the popliteal artery sometimes divides at one point 
into three luranches ; viz., the anterior and posterior tibial, and 
the fibular. In a remarkable case referred to by Dr. Green 
the popliteal artery was a continuation of the ischiatic, the 
femoral having terminated at the knee joint. In this case 
the internal iliac artery was much larger than the extemaL 
Either the two superior or two inferior articular branches may 
arise by a common trunk. 

Ligature of the Popliteal Artery. -^la its superior third, it 
may be exposed by an incision on the external margin of the 
semi-membranosus muscle, closely applied to which is the pop- 
liteal nerve. The muscle bdng drawn inwards, and the nerve 
outwards, the vein is closely applied to the posterior or cutane* 
ous surface of the artery, and projecting a little to its outside. 
Great caution is therefore necessary in separating the vessels, 
and the needle shotdd be passed from without inwards. 

The popliteal artery may be secured in its inferior third, by 
a vertical incision between the heads of the gastrocnemius 
muscle. The posterior saphenous nerve and vein being drawn 
out of the way, the popliteal nerve will be brougjit ioLtA ^<i?i( v 
deeper and more external is the yem« vod^ %>3^ ^^\ ^s^^SS^s^ 
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jecting on the outside of the vein is the artery. The nerve 
maybe drawn to 'the inside, and the vein either internally or 
externally, as may be found most convenient. The needle is 
to be introduced with its convexity to the vein. 

It is not advisable to apply a ligature on the popliteal 
artery in the middle of its course, on account of its depth, the 
unyielding nature of its lateral boundaries, and its vein and 
nerve lying so directly over it. 

The branches of the popliteal artery within the space ore the 
following: — 

The Superior Internal Articular Artery arises tmder cover of 
the semi-membranosus muscle *, it runs upwards and forwards 
over the internal condyle of the femur, between that bone and the 
tendon of the adductor magnus ; it terminates in two branches, 
one of which supplies the vastus intemus, and the other is lost 
on the side of l^e knee joint : it anastomoses with the inferior 
internal articular artery, and with the anastomotic. 

The Superior External Articular Artery passes upwards and 
outwards over the external condyle of the femur, between that 
bone and the biceps tendon. It terminates. in two branches, 
one of which supplies the vastus extemus muscle, while the 
other is lost on the side of the joint. It communicates with the 
ianastomotic, with the external circumflexa femoris, and with 
the inferior external articular artery. 

The Inferior Internal Articular Artery ^ larger than the exter- 
nal, runs downwards and inwards, along the superior margin 
of the popliteus muscle, then winds round the inside of the 
neck of the tibia, covered by the internal lateral ligament, and 
by the tendons of the sartorius, gracilis and semi-tendinosus 
muscles. It is lost on the side and in the structures on the 
front of the joint. 

The Inferior External Articular Artery comes off a little lower 
down than the preceding. It crosses outwards beneath the 
external head of the gastrocnemius muscle, and then turns 
forwards between the external lateral ligament and convex 
margin of the extemsJ semilunar cartilage. Finally it termi- 
nates in two branches, one of which ascends along the ex- 
ternal margin of the patella, and anastomoses with the supe- 
rior articuhir artery ; the other descends and divides into two 
branches, one of which sinks behind the ligamentum patellss, 
and is lost in the fat in this situation ; and the other anasto- 
moses with the tibial recurrent. 

The French unriters describe two superior internal articular 
arteries ; but one of them is that which I have described as 
the anastomotic branch of the femoral. In addition to the 
articular branches, the popliteal artery gives off several ]n««- 
cular branches, which have been divided into two sets, the 
superior and the inferior ; the former are distributed to the 
muacleB, fonning the uppex \)0\uidAxv^ ^ ^% ^^-^^xm^ v^oce % 
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the latter, called the sural arteriesj are distributed to the heads 
of the gastrocnemii and plantaris muscles. The popliteal 
artery also giyes off a smfdl vessel that accompanies the pos- 
terior saphena vein. 

The Middle Articular , or azygos branch arises from the front 
of the popliteal artery, runs downwards and forwards, and 
pierces the posterior ligament of Winslowe, to supply the cru- 
cial ligaments and condyles of the femur : it is considerably 
smaller than either of the preceding arteries. 

The popliteal artery divides inferiorly into the anterior and 
posterior tibial. 

THE ANTEEIOE TIBIAL AUTERY, 

This artery is smaller than the posterior, it runs at first 
horizontally forwards from the posterior to the anterior region 
of the leg, through a foramen above the interosseous Uga^ 
ment: this aperture is bounded internally by the tibia, ex- 
temally by the fibula, superiorly by the superior tibio-fibular 
articulation, and inferiorly by the upper fibres of the interosse- 
ous ligament, which present a concave margin towards the 
artery. In this stage of its course the vessel is accompanied 
by a small nerve which connects the posterior with the anterior 
tibial nerve ; it then descends obliquely forwards, and nearly 
parallel to a line extending from the head of the fibula to the 
middle line of the ankle joint. In the rest of its course it runs on 
the dorsum of the foot to the interval between the metatarsal 
bones of the great and second toes ; here it terminates by divi- 
ding into two branches, viz. the dorsalis pollicis and the arteria 
communicans. In its course down the front of the leg its|>os- 
terior surface rests, first — on a few fibres of the tibialis posticus 
which accompany the artery through the opening ; then on the 
interosseous ligament, next on the inferior extremity of the 
tibia, and lastly, on the astragulus, scaphoid, and internal 
cuneiform bones. Its anterior surface is covered by the an- 
terior tibial nerve, and by the annular ligament , lower down, 
it is crossed by the tendon of the extensor pollicis long^s ; and 
near its termination, by the internal tendon of the extensor 
brevis digitorum. Its internal surface corresponds in the 
greatest part of its extent, to the tibialis anticus muscle. The 
external surface is applied, superiorly, to the fibres of the ex- 
tensor longus digitorum, from which it is separated lower down 
by the fibres of the extensor pollicis, the internal surface of 
which muscle guides the anterior tibial nerve over to the outer 
side of the artery in the first instance. The tendon of this last 
muscle crosses in front of the artery on the foot, to get to its. 
tofiide, and then the vessel is once mote ie\ab\&^ ^ilNatca^ \«^ 
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the eslensor kmgas digitomm. In all this course the artery 
is accompanied by two Ten89 comites, one on either aide. The 
anterior tibial nenre is a branch of the. fibular which windf 
round the outside of the head of the fibula, passing through 
the perinsBus longus musde, and meets the artery on its outer 
sur&ce, near the superior extremity «f the extensor pc^cis 
muscle. Thus the nerve is at first external to this Tessel* 
then lies on it, and infisriorly gets a little to its inner Me* 

Varieties. — ^The anterior tibial artery may arise aboye the 
popliteal muscle, and descend across it {Harfrave^ Or when it 
has arrived in the anterior region of the leg, it may descend 
immediately und^ the integument, and not between the mus- 
cles (PeUetan.) In some instances it mayrbe expended at the 
lower part of the leg* Lastly, this artery may not exist at all, 
and then its place is supplied by perforating branches c^ the 
posterior tibial, 

Ligaivre of the Anterior Tibial Artery. ^^ the upper part 
of tms vessel be wounded, the wound will be our guide to the 
artery, and our incisions riiould be made in the direction x^ the 
fibres of the muscles in this situation : its corresponding nenre 
will be seen lying on its outside, and on either side is a OBall 
vein. At the frcmt of the instep the anterior tibial artoy may 
be exposed by an incision between the tendons of the extoosctf 
pollicis longus, andextensOT digitomm communis. We may 
expect to meet in this operation, first, the internal division 
of the musculo-cutaneous nerve, and then the anterior tibial 
nerve, which .either lies over, or is a little internal to the 
artery. 

The branches of the anterior tibial artery are^- 

1. The Tibial Recurrent, which arises from the anterior 
tibial artery, immediately after it has passed through the in" 
terosseous ligament. It curves upwards and inwards through 
the fibres of the tibialis anticus musde, being crossed by Ihe 
divinons of the tibial recurrent nerve ; it spr^s its branches 
over the anterior inferior part of the knee joint, and anasto* 
moses with the inferior articular arteries. 

2. A number of Muscular branches are given off at various 
points of its course down the leg. 

3. The Internal Malleolar is given off immediately above 
the ankle joint ; it crosses horizontally inwards behind the 
tendon of the tibialis anticus musde, spreads it branches over 
the inside of the articulation, and anastomoses with the pos- 
terior tibial. 

4. The External Malleolar , larger than the internal, comes off 
a little lower than the last. It passes outwards behind the ex- 
tensor digitorum, extensor pollicis, and peroneus anticus mus-' 
dea. Its branches are distributed to the ext^nal maUeolna, 

Mnd to the outside of the aaQ!k\ft ^oVuX. \^ vsAaXAxoLoma with 
the tarsal, the external p\aixtax> «si<\lto'^ges^'(^ssa\.«sXfisn»t- 
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5. The Taradl Branch arises as the anterior tibiid is passing 
over the scaphoid bone ; it runs outwards through the fibres of 
the short extensor of the toes, and passes beneatii the tendona 
of the long extenscur and peronens anticns ; it supplies the short 
extensor and articulations of the tarsus, and anastomoses with 
the metatarsal, external malleolar, external plantar, and pero«^ 
neal arteries. 

6. The Metatarsal Branchy smaller than the preceding, pro* 
oeeds forwards and outwards through the fibres of the i£ort 
extensor, forming a curvature, the conyexity of wMch looks 
forwards, and terminates in anastomosing with the two small 
arteries last described, and with the external plantar. It gires 
many small branches to the articulations of the tarsus and to 
the short extensor muscles. Its most remarkable branches 
arise from its conrexity : — ^they are the three interosseal bran" 
ehes ; they run forwards orerthe muscles filling the second, tlurd 
and fourth interosseous spaces, and having arrived at the bases 
of the phalanges, they each divide into two small branches. In 
this manner are produced six smaller tomches that supply the 
toes from the internal margin of the fifth, to the external mar« 
gin of the second. Opposite the posterior extremities of the 
metatarsal bones, this artery communicates with the posterior 
perforating branches of tiie external plantar; and opposite 
their anterior extremities it communicates with the anterior 
perforating arteries, which are branches of the inferior digitaL 

The terminating branches of the anterior tibial are the dor* 
sails polhcis and the ramus commtmicans. 

7* The DorgaUs Potttds advances to the interval between 
the first and second toes, and divides into two branches, one of 
which passes under the extensor tendons of the great toe, and 
is lost on its inner surfiice ; whilst the other bifurcates to sup* 
ply the external margin of the great toe, and the internal 
margin of the second toe. 

8. The Ramus Communicans sinks between the first and 
second metatarsal bones, to be continuous with the terminating 
branch of the external plantar artery. 



THE POSTBEIOB TIBIAL ABTEBY. 

This vessel may be exposed by cutting across the tendo 
Achillis at its upper part, and then reflecting the gastrocne- 
mius, soleus, and plantaris muscles upwards. The deep tibial 
fascia may now be divided and the artery exposed. It extends 
from the inferior margin of the popliteus muscle to the fossa 
between the internal malleoltts and os calds. In this course it 
is directed obliquely downwards and inwards. Posteriovh^ ^ 
is crossed at its commencement by a tem^soouA 9x0^ q»'c&»i'qki% 
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. kcbiud'the internal malleolas, in conseqaeaDe of a iroand, to 
^ vUeh it ie particnlarly liable amongBt ship carpenters in the 
' . lia of the adze : or in consequence of a wound at a, large veasel 

.. In the nlei^ the foot. For the purpose of securing the veieel 

' h tbU ritnation an incision should be made about four inches 
,^ IniK nrarij midway between the internal malleolus, and teodo 
~.~ AwiilUli Huiiudsion will take a curred directioD, the con- 
^ mltf lookiiig towarda tlie inner malleolua. In this situation, 
^ WB have to diyide suecessively on the director the three layers of 
' &ada we have already described. The artery will then be ex- 
powd : on either side of it is a small vein, and behind it, or 
iNuer to the tendo Achillie is the posterior tibial nerve. The 

I needle should be carried under the artery from behind for- 

Varitlitt. — The posterior tibial artery may be deficient, and 
, ih place supplied by branches of the fihularCBoreJoy,) or there 
- nqr be two in the same limb, as observed by Dr. Green, in the 
■ iWwcHiiig room of Trinity Collcfi:?, Dublin, or it may ante 
: Usher or lower than usual (Portal). 

' rae bnochea of the posterior tibial artery are the muscular, 
■^ DulritionB, and peroneal. 

Tha Jfiticulin- Arteria are abundantly distributed to the 
luadi of the giutrocnemius and eoleus muscles, and lower 
down to the tendons of the flexor muscles, and va the pe- 

The Nutriiims Artery of the tibia is the lai^est of the kind 

In the body. It first grooves the posterior surfoce of the tibia, 

■tid then enters the nutritions foramen, running downwards 

J fimoj^ an oblique canal in the compact tissue of the bone Xa 

be diiMbnled on the medullary membrane. 
' nie Ptrtmtal Artery arises from the posterior tibial, a little 
'. ImIdw the commencement of the latter, and then inclines ob- 

BBWflTils ana nutwards to reai;h the nijulii, along 
Bends, ti)l it arrives near the exliernal mulleolus. 
femtes by diviJUig into the anterior and posterior 
& this poorBB the peroneal artery usually piercea 
■ extremity of the tibialis posticus muscle, tlien lies 
on tlie inleroBseouB ligament, being closely applied to the fibula, 
and covered by the ^xor pollicis longos muscle. Its branehcs 
are distributed to Uie SDiruuDding muscles and to tlie integu- 
ments and periosteum, Iri the inferior fourth of the leg it 
sends a remarkable branch horizontally inwards to anaBtoinose 
with the posterior tibial. Tlie Anurior peronen/ or(*rji passes 
forwards through a foramen in the inferior eitramity of tlie 
interosseoua ligament, and is then found on th6 ItafAji gy 
limb beneath the tendon of the petoneos anlii ' " ' 

terminates by anastomosing with the extiiru ' 
of the anterior tibial. ' .--.-. 
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place of the anterior tibial, and g^Teso£f the tarsal, metatarsal, 
dOTsalis pollicis, and communicating branches. In tiiis latter 
case, the anterior tibial is small, and ceases by communicating 
with the anterior peroneal on the front of the ankle joint. 
The Posterior peroneal artery descends behind the external 
malleolus, and divides on the outside of the os calcis into a 
number of brandies which supply the periosteum, adjacent 
tendons and integuments, and anastomose with the tarsiU, me- 
tatarsal, and external plimtar arteries. 

Operation. — llie lower part of the peroneal artery may be 
exposed by an incision commencing at the mid-point between 
the tendo Achillis and external ma&olus, and extending about 
four inches upwards and outwards towards the fibula. The 
fibres of the flexor poUids longus, thus exposed, may be de« 
tached from the fibula as far as necessary, and the musde 
drawn inwards ; the ressel will then be observed lying on the 
interosseous ligament dose to the fibula. In order to reach 
this vessd Mr. Hey recommended sawing out a portion of the 
fibula. 

In a case of a gunshot wound, Mr. Guthrie secured it about 
four inches below the head of the fibula, by an incision six 
inches long through the gastrocnemius and soleus muscles.* 

Opposite the interval l^tween the two origins of the abduc- 
tor pollicis muscle, the posterior tibial terminates by dividing 
into the internal and external plantar arteries. Inunediately 
before this final division the posterior tibial artery gives off 
three or four small branches called the internal calcanean, 
whidi supply the inner part of the os calcis and the musdes 
arising from it, and the cellular tissue and integuments covering 
the parts in tMs situation. 

The Internal Plantar Artery is a branch of inconsiderable 
size ; it advances above the abductor pollicis pedis ; and after 
supplying this musde, and the flexor poUids brevis, terminates 
in branches that are distributed to the integuments of the great 
toe, and in anastomosis with tiie branches of the anterior tibial 
artery. 

The External Plantar Artery, much larger than the prece- 
ding, passes obliquely forwards and outwards towards the base 
of tiie fifth metatarsal bone : in this the first part of its course, 
it nearly follows the outer margin of the flexor digitorum com- 
munis, having above it the accessory muscle, and beneath it 
the plantar fascia and short flexor of the toes. In the second 
part of its course it lies deeper, and passes forwards between 
the flexor brevis and the abductor minimi digiti ; and then 
turns inwards through a triangular space, bounded in front by 
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the tnuDsvenalis pedis, posteriorly and intemaUy by the addnc* 
tor of the great toe, and extenuMy by the short flexor of the 
little toe ; tiie interosseous muscles being above it, and the 
common flexor tendons beneath it. Finally, it terminates by 
becoming continuous with the communicating branch of the 
anterior tibial, between the metatarsal bones of the first great 
toe and of that next to it^ thus completing the plantar arch of 
arteries. From this account, it follows that the artery describes 
in its entire course a curvature, the convexity of which looks for- 
wards and outwards. Its corresponding nerve crosses to its 
inside, the artery being superficial at the crossing. 

The external plantar artei^ might be tied opposite the base of 
the fifth metatarsal bone ; but in case of profuse hsemorrhage, it 
is much safer to tie the trunk of the posterior tibial as it passet 
behind the internal malleolus. 

The branches of the external plantar may be claased into 
three sets : — 

The Superior or perforating branches ascend between the 
metatarsal bones, and anastomose with the interosseous bran- 
ches of the metatarsal arteiy. 

The Posterior and inferior, or muscular branches are dis- 
tributed to the interosseous muscles and lumbricales, and to 
the tarso-metatarsal articulations. 

The Anterior, or digital branches are larger than the pre- 
ceding, and usually four in number. The first, or most exter« 
nal, supplies the' outer edge of the little toe. The second, 
third, and fourth advance till they reach the upper surface of 
the transversalis pedis muscle. Here each of them sends off 
an anterior perforating branch (to communicate with the cor- 
responding interosseous branch of the metatarsal artery,) and 
then bifurcates. In this manner are produced six smaller bran- 
ches, which supply l^e toes, from the internal edge of the little 
toe to the outer edge of the second toe. 



THE END, 
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